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AB A method of treating a disease is provided that results from a deficiency 
of a biological factor which comprises administering to a mammal 
Sertoli cells and also cells that produce the. biological 
factor. A method of treating diabetes mellitus is carried out by- 
transplanting pancreatic islet of Langerhans cells in conjunction with 
Sertoli cells to create an immunologically 
privileged site- A method of creating an 
immunologically privileged site and providing 

cell stimulatory factors in a mammal for transplants is also carried out. 
A method of co-localizing islet cells with Sertoli cells 

and the use of the co-localized product for treating diabetes mellitus is 
further provided. Further described is a method of creating systemic 
tolerance to foreign antigens. A method of enhancing the viability, 
maturation, proliferation of functional capacity of cells in tissue 
culture is also provided. In addition, pharmaceutical compositions 
comprising Sertoli cells and cells that produce a 

biological factor, and/or a pharmaceutically acceptable carrier are 
further provided. 
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AB The present invention describes a method of treating a disease that 

results from a deficiency of a biol . factor which comprises administering 
to a mammal Sertoli cells and cells that produce the' 

biol. factor. In particular, the present invention describes a method of 
treating diabetes mellitus by transplanting pancreatic islet of Langerhans 
cells in conjunction with Sertoli cells to create an 
Immunol, privilege site: A method of creating an immunol. 
privileged site and providing cell stimulatory factors 

in a mammal for transplants further described by the present invention, A 
method of co-localizing islet cells with Sertoli cells 
and the use of the co-localized product treating diabetes mellitus is 
further provided. The present invention further describes a method of 
creating systemic tolerance to foreign antigens. A method of enhancing ■ 
the viability, maturation, proliferation of functional capacity of cells 
in tissue culture is further provided. A pharmaceutical compn. comprising 
Sertoli cells and cells that produce a biol. factor is 
also provided. 

L3 ANSWER 10 OF 10 BIOSIS COPYRIGHT 2003 BIOLOGICAL ABSTRACTS INC. on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 
AUTHOR (S) : 
CORPORATE SOURCE: 

PATENT INFORMATION: 
SOURCE : 



2001:260992 BIOSIS 

PREV200100260992 

Treatments using Sertoli cells- 

Selawry, Helena P. (1) 

(1) Rileyville, VA USA 

ASSIGNEE: Research Corporation Technologies, Inc. 
US 6149907 November 21, 2000 

Official Gazette of the United States Patent and Trademark 
Office Patents, (Nov. 21, 2000) Vol. 1240, No. 3, pp. No 



L3 ANSWER 7 OF 10 CAPLUS COPYRIGHT 2 003 ACS on STN 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2002:409243 CAPLUS 
136:395972 

Methods of treating disease using Sertoli 
cells and allografts or xenografts 
Selawry, Helena P.; Cameron, Don Frank 
USA 

U.S. Pat. Appl. Publ., 26 pp. 

CODEN: USXXCO 

Patent 

English 

1 



PATENT NO. 



KIND . DATE 



APPLICATION NO. DATE 



US 2002065212 
PRIORITY APPLN. INFO. 
AS 



Al 



20020530 



US 1996-747122 19961108 
US 1996-747122 19961108 
The invention describes a method for the treatment of a disease that 
results from a deficiency of a biol . factor which 'comprises administration 
of Sertoli cells and cells that produce the biol. 

factor to a mammal. In particular, the invention describes a method for 
the treatment of diabetes mellitus by transplanting pancreatic islet of 
Langerhans cells in conjunction with Sertoli cells to 
create an inuaunol. privileged site. A 
method for creating an immunol. privileged 

site and providing cell stimulatory factors in a mammal for 
transplants is further described by the invention. The invention further 
describes a method for creating systemic tolerance to foreign antigens. A 
method for enhancing the viability, maturation, proliferation of 
functional capacity of cells in tissue culture is further provided. A 
pharmaceutical compn. comprising Sertoli cells and 

cells that produce a biol. factor is also provided. In addn., treatment 
of an autoimmune disease via the transplantation of Sertoli 
cells alone into a transplant site other than the testes is 
disclosed. The dosage amt . of Sertoli cells 

administered ranges from 105 to 1010 cells. Also, an in vitro method for 
accelerating the maturation and increasing the proliferation and 
functional capacity of proliferating mammalian cells via the co-culturing 
of the mammalian cells with Sertoli cells is 
disclosed. 
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AB The testis is an immunologically privileged 

site. Since earlier studies excluded testicular steroid 

production as an essential factor, the present study evaluates the role of 
germ cells and spermatogenesis in the privileged survival of allografts 
within the testis. We used a Sertoli cell-only testis model and 
adolescent unilateral cryptorchidism in inbred rats to eliminate germ 
cells and spermatogenesis selectively. Parathyroid allografts were 
implanted into these sites, normal testes and beneath the renal capsule (a 
nonprivileged site) in appropriately matched controls. With at least 15 
rats in each group, privileged allograft survival was shown to be 
unaffected by eliminating germ cells and spermatogenesis (p less than 
.005) . Experimental evidence suggests the presence of an active process 
which incidentally permits privileged allograft survival within the 
testis, but which exists teleologically to protect the developing sperm 
from autoimmune attack. This is in addition to the passive anatomical 
separation provided by the blood-testis barrier. Our cumulative data 
strongly implicates the Sertoli cell in this process. 
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AB Prolonged survival of Islet- alio- and xenografts can be induced following 
implantation of the islets into the abdominal testis of diabetic rats. We 
previously showed that a factor released by Sertoli 
cells appears to be responsible for the protection of the 
intratesticular islet alio- and xenografts against rejection. The aim of 
this study was to examine whether an immunologically 
privileged site can be established in an organ site in 

vivo, other than the testis, such as the renal, subcapsular space, to make 
feasible the grafting of female recipients as well. A total' of 36 male 
and 21 female, diabetic, PVG rats were divided into six different 
treatment groups: 1) Six male rats were grafted with islets from 
Sprague-Dawley (S-D) donor rats only. 2) Ten male rats were grafted with 
islets from (S-D) donors and were then given a short course of 
cyclosporine (CsA) posttransplantation. 3) Ten male rats were grafted with 
islets from (S-D) donors and with Sertoli cell -enriched fractions (SEP) 
from PVG donors but. without CsA. 4) Ten male rats were grafted with a 
combination of islets from (S-D) and SEP from (PVG), donors, respectively, 
and CsA. 5) Ten female rats were given an identical combination of cells 
and CsA as depicted for group 5. 6} Ten female rats were grafted with a 
combination of islets and SEP, both cell types from S-D donors, and CsA. 
The results showed that 70% to 100% of the grafted rats in groups 1, 2, 
and 3 remained hyperglycemic. (ABSTRACT TRUNCATED AT 250 WORDS) 
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AB The present invention provides a method of providing an individual with a 

biol . factor or intermediate thereof which comprises introducing into the 

individual Sertoli cells genetically altered to 

produce the biol. factor or intermediate thereof. The genetically altered 

Sertoli cells are administered in an amt. effective to 

produce the desired effect. Aside from producing the biol. factor or 

intermediate thereof, the engineered Sertoli cells 

also create an immunol- privileged site* 

Vectors comprising a promoter which functions in Sertoli 

cells operably linked to coding sequence for a desired biol. 

factor are also provided as are Sertoli cells 

comprising such vectors. A pharmaceutical compn. comprising 

Sertoli cells genetically altered to produce a biol. 

factor is also provided. 
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AB The testis is an immunologically privileged 

site- Very little is known about the factors regulating formation 
of immune responses elicited by a neoplasm in the testis. We have studied 
the immune response of the host testis against experimental testicular 
teratoma in mouse by localizing adhesion molecules (CD106, CD54, 
CD49d/CD29, CD44, CDIB, CDS and CD4) , cytokines (IL-2, IL-4, IL-6, IL-10 
and IL-12), T-cell costimulators (CD80, CD86) and the lipid antigen 
presenting molecule CDld in the testis of 129/SvJ mice with and without 
experimental testicular teratoma. The testicular teratomas were induced 
by grafting male gonadal ridges from 12 -day-old 129/SvJ mouse fetuses into 
testes of adult mice from the same strain. The tumors cultured 
intratesticularly for 2,3,4 and 8 weeks (three animals per time point) 
were used for immunocytochemistry . CDld was detected in Sertoli 
cells and in some degenerated tubules of the host testis 
surrounding the graft. In the tumor, CDld was detected in glandular 
epithelia, smooth muscle and in thin fibers of neural origin. IL-2 was 
observed in some blood vessels of the host testis and of the tumor and in 
occasional cell infiltrates around these vessels. Some tubular structures 
of the tumor were also positive for IL-2. IL-6 was detected in 
Sertoli cells of the normal testis and in 
Sertoli cells and in solitaryinterstitial cells as well 
as in the walls of some blood vessels of the host testis. The reaction 
for IL-6 was more prominent in the tubules apparently damaged by the 
growing tumor. In the tumor IL-6 was detected in epithelial structures, 
muscle cells, in thin fibers of neural origin and in some blood vessels, 
IL-10 was detected in individual cells in the interstitium and in 
degenerating tubules of the host testis. In the tumor the epithelial 
structures were positive for IL-10. The interstitium of the host testis 
was positive for CD106 and the embryonic testicular cords in the graft 
were also positive, but. the tumor was negative. CD44 and CD18 were 
observed in some blood vessels and in degenerated tubules of the host 
testis. In the tumor CD44 and CD18 were occasionally observed in 
cartilage and in epithelial structures. The results of the present study 
suggest that cytokine microenvironment in the testis containing neoplastic 
tissue promotes activation of humoral immune responses. In addition, as 
the damaged seminiferous tubules expressed increased amounts of two 
cytokines promoting humoral immune responses, IL-6 and IL-10, it is 
possible that also in other conditions with damage to the tubules, humoral 
immune responses predominate. 
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The aim of gene therapy for hemophilia is 
the stable introduction and expression of a gene encoding 

functional blood coagulation factor VIII or IX. Although there are as yet 

no published studies demonstrating long-term expression of 

therapeutic levels in large animal models of the disease, there have been 

several reports over the past year of sustained expression of 

therapeutic levels of clotting factors in small animals, and some of these 

strategies are currently being applied to hemophilic dogs- 

Recent advances include optimized retroviral gene transfer, improved 

adenoviral vectors for high levels of sustained 

expression of factor VIII in mice, stable therapeutic levels of 

factor IX expression in mice after 

transduction of muscle or liver with adenoassociated virus vector 
, as well as new nonviral gene delivery strategies. Finally, several 
important mouse and dog models of hemophilia have been 
characterized during the past year. 
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AAV-mediated gene transfer for hemophilia: 
Problems and prospects . 
High, Katherine A. (1) 

(1) Children's Hosp. of Philadelphia, Philadelphia, PA, USA 
USA 

Abstracts of the Interscience Conference on Antimicrobial 
Agents and Chemotherapy, (2002) Vol. 42, pp. 468-469. 
print. 

Meeting Info.*: 42nd Interscience Conference on 
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LANGUAGE: English 

AB Our research efforts have been focussed on developing a gene transfer 
strategy for the treatment of the hemophilias. 

Hemophilia is an attractive target for studies in gene transfer 

because even small amounts of clotting factor can improve the clinical 

symptoms of the disease, the factor can be expressed in almost any tissue 

as long as it gains access to the circulation, and there are large and 

small animal models of the disease, so that promising approaches can be 

assessed for efficacy before moving into clinical studies (High, 

Circulation Research, 2001) . We have developed recombinant 

adeno-associated viral (AAV) vectors expressing blood 

coagulation Factor IX. AAV has a number of advantages 

as a gene transfer vector including: 1) the absence of viral 

coding sequences in the recombinant vector; 2) the ability to 

transduce a variety of non-dividing target cells, including liver, muscle 

and nervous system; 3) the ability to direct long-term expression 

of the transgene in immunocompetent animals. We have introduced AAV-F.IX 

vectors into skeletal muscle and liver, and shown long-term 

correction of the bleeding diatheses in both small and large animal models 

of hemophilia B (Herzog et al . , PNAS, 1997; Nakai et al.. Blood, 

1998; Herzog et al . , Nature Medicine, 1999; Herzog et al.. Blood, 2002). 

In the initial clinical trial, rAAV was introduced into skeletal muscle of 

subjects with severe hemophilia B. Results showed that the 

general characteristics of transduction were similar in mouse, canine and 

human muscle, and muscle biopsies of injected sites shov/ed evidence of 

gene transfer and expression, but circulating levels of F.IX 

were generally less than 1%, failing to reach the desired target of 3-10%. 

There were no serious adverse events associated with rAAV injection in 

skeletal muscle {Kay et al . , Nature Genetics, 2000). More recent work has 

focussed on an intravascular route of delivery to skeletal muscle that has 

resulted in circulating levels of F.IX of apprxlO% in hemophilia 

B dogs. Work has also proceeded on development of a 

liver-directed approach. Engineering of the expression cassette 

has resulted in better expression per particle, and circulating 

F.IX levels of 4-12% have now been achieved in hemophilia B 

dogs treated with vector doses lower than those already 

administered in the clinical study in skeletal muscle (Herzog et al . , 

Blood 99:2670, 2002). After extensive safety studies in mice, rats, 

hemophilic dogs and non-human primates, a Phase I study of an 

AAV-mediated,. liver-directed approach to treating hemophilia B 

has begun. There were no acute toxicities associated with administration 

of vector to the first two subjects, but subsequently a PGR 

assay on the subjects' semen was found to be positive for vector 

sequences. After a period of weeks, the positive signal disappeared. These 

findings were distinct from those seen in pre-clinical animal studies. To 

gain a clearer understanding of the biodistribution of vector to 

the gonads, we undertook additional studies in rabbits and mice. These 
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showed that, following intravascular delivery of vector, there 

is hematogenous dissemination to the gonads and gradual washout of 

vector over time. Direct transduction of germ cells does not 

appear to occur {Arruda et al . , Molecular Therapy, 2001). Based on these 

and other safety studies, the clinical trial has now resumed. A goal of 

this work will be to determine whether the therapeutic levels achieved in 

a large animal model of hemophilia can be realized in humans. 

Gene transfer holds promise as a therapeutic approach for a wide range of 

inherited and acquired diseases. Continued improvements in gene delivery 

systems will allow gene transfer strategies to move forward. It is worth 

recalling that, from the perspective of drug development, recombinant 

proteins once appeared extremely complex and difficult to standardize, yet 

today they are a standard part of the therapeutic armamentarium. 

Similarly, gene delivery vehicles, both viral and non-viral, represent a 

new level of complexity in therapeutics, yet recent data suggest that 

these too can be successfully developed for the treatment of human 

disease. 
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AB A review with 56 ref s . Recently, there has been significant progress on 
the development of a gene therapy protocol for the 
treatment of hemophilia. Expression of physiol. 

levels of both human factors VIII and IX has been achieved in animal 

models, and correction of the disease phenotype has been demonstrated in 

hemophilia B dogs. Various durations of clotting factor 

expression in vivo have been obsd. Adenoviral vector 

-mediated expression of therapeutic levels of human 

factor IX has been sustained for at least ten months in 

mice. Although research achievements have been substantial, several 

obstacles impede progress toward clin. trials. Improvements in 

gene transfer vehicles and delivery methods are needed to ensure safe and 

efficacious gene therapy. Specific issue's currently 

under investigation include the persistence of clotting factor 

expression, procedures which allow re-administration of therapy, 

and host immune responses to treatment. 
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Transplantation of microcapsules (a potential 
bio-artificial organ) : Biocompatibility and host 
reaction 

Cole, D. R,; Waterfall, M.; Mclntyre, M. 
Southampton Gen. Hosp. , Southampton, S09 
Journal of Materials Science: Materials 
(1993) , 4(5), 437-42 
CODEN: JSMMEL; ISSN: 0957-4530 
Journal 
English 

Tolerance to alginate-polylysine-alginate microcapsules implanted into the 
peritoneal cavity was compared in the Wistar Furth rat and the BB/E 
(Wistar-derived) spontaneously diabetic rat. A marked foreign-body type 
reaction was obsd. in the BB/E rat in both diabetic and non-diabetic 
animals. In contrast, little or no reaction was obsd. in the Wistar Furth 
rat. Implantation under the kidney capsule, an immunol . 
privileged site, did not protect the microcapsules. 

Blocking the surface charge of the microcapsule by coating with tolylene 
diisocyanate also failed to modify the reaction. Coating with a 
water-insol. lacquer (Eudragit RL) resulted in dense capsule overgrowth. 
Thus tolerance to alginate-polylysine-alginate microcapsules appears to be 
dependent upon the recipient animal strain and this may explain some of 
the discrepancies in function obsd. in different animal models when this 
system has been used to encapsulate pancreatic islets for a bioartif icial 
pancreas. The tissue reaction does not seem to be affected by 
clin. diabetic status although abnormal immunol. responses in animals with 
a tendency to spontaneous diabetes could be important. Attempts to reduce 
the reaction to the capsules in the BB/E rat strain by modifying the 
membrane were unsuccessful. 
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TITLE: Genetically modified NT2N human neuronal cells mediate 

long-term gene expression as CNS grafts in vivo and 
improve functional cognitive outcome following 
experimental traumatic brain injury 
Watson, Deborah J.; Longhi, Luca; Lee, Edward B.; 
Fulp, Carl T. ; Fujimoto, Scott; Royo, Nicolas C; 
Passini, Marco A.; Trojanowski, John Q.; Lee, Virginia 
M,-Y.; Mcintosh, Tracy K. ; Wolfe, John H. 
Department of Pathobiology and Center for Comparative 
Medical Genetics, School of Veterinary Medicine, 
University of Pennsylvania, Philadelphia, PA, USA 
Journal of Neuropathology and Experimental Neurology 
(2003) , 62 (4) , 368-380 
CODEN: JNENAD; ISSN: 0022-3069 

American Association of Neuropathologists, Inc. 
Journal 
English 

Human Ntera-2 (NT2) cells can be differentiated in vitro into 
well -characterized populations of NT2N neurons that engraft and mature 
when transplanted into the adult CNS of rodents and humans. They have 
shown promise as treatments for neurol . disease, trauma, and ischemic 
stroke. Although these features suggest that NT2N neurons would be an 
excellent platform for ex vivo gene therapy in the CNS, stable gene 
expression has been surprisingly difficult to achieve in these cells. In 
this report we demonstrate stable, efficient, and nontoxic gene transfer 
into undifferentiated NT2 cells using a pseudotyped lentiviral vector 
encoding the human elongation factor 1-. alpha, promoter and the reporter 
gene eGFP. Expression of eGFP was maintained when the NT2 cells were 
differentiated into NT2N neurons after treatment with retinoic acid. When 
transplanted into the striatum of adult nude mice, transduced NT2N neurons 
survived, engrafted, and continued to express the reporter gene for 
long-term time points in vivo. Furthermore, transplantation of NT2N 
neurons genetically modified to express nerve growth factor significantly 
attenuated cognitive dysfunction following traumatic brain injury in mice. 
These results demonstrate that defined populations of genetically modified 
human NT2N neurons are a practical and effective platform for stable 
ex vivo gene delivery into the CNS. 
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Background One of the drawbacks of the currently available vectors for 
gene therapy is the lack of selectivity in gene delivery. We have 
therefore investigated a strategy to generate Immunol iposomes to target 
non-viral vectors to cell surface receptors on endothelium. Materials and 
methods We have developed a novel method of coupling antibodies (Abs) to 
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liposomes complexed to DNA, using mild heat treatment to aggregate the IgG 
(IgG) . The interaction of plasmid DNA, liposomes and Abs was measured 
using a gel retardation assay and a resonant mirror biosensor. The size 
of the transfection complex was detd. by light scattering, and the binding 
and internalization of the complex to cells was followed using flow 
cytometry. The transfection ability was tested on cell lines and primary 
cells in vitro and human corneal or vascular tissues ex vivo. Results The 
interaction of antibodies with liposomes is relatively stable (tl/2 
.simeq. 45 min) . The size of the liposome, Ab and DNA complex was found 
to be around 500 nm in 4% BSA. The addn. of ant i-transf errin receptor Abs 
increased the internalization of the liposome-DNA complex into cells. Abs 
against both transferrin receptor and E-selectin were shown to augment 
transfection efficiency of liposomes to cell expressing the appropriate 
antigens. They are also shown to be efficient in mediating gene delivery 
to corneal and vascular tissues ex vivo. Conclusions We have shown that 
our novel vector is capable of in vitro and ex vivo 
gene delivery to cells and human tissues including 

cornea, artery and vein. In particular, an Ab against E-selectin was 
effective at selectively delivering genes to activated endothelial ' cells 
expressing the adhesion mol . Such a strategy will have applications for 
targeting these tissues prior to transplantation or autologous grafting, 
and, in the longer term, may allow in vivo targeting of gene therapy to 
inflammatory sites. 
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AB A bi- functional, 31 amino acid synthetic peptide (polylysine-molossin) was 
evaluated for gene delivery to primary cultures of rat cerebral cortex 
neurons. Polylysine-molossin consists of an amino terminal domain of 16 
lysines for electrostatic binding of DNA, and a 15 amino acid, 
integrin-binding domain at the carboxyl terminal. High levels of gene 
delivery were obtained with 20-30 .mu.M chloroquine, with a synthetic 
fusogenic peptide at an optimal DNA : polylysine-molossin : fusogenic peptide 
wt./wt. ratio of 1:3:0.2, and with the addn. of low concns . of 
Lipof ectamine 2000 at an optimal DNA:polylysine-molossin : Lipof ectamine 
2000 wt./wt. ratio of 1:3:0.5. With the best combination, >30% of neurons 
strongly expressed the . beta . -galactosidase reporter gene, with no 
observable toxicity. DNA concns. >2 .mu.g/mL were essential for efficient 
gene delivery. This synthetic peptide provides a safe, readily 
standardised and flexible DNA vector system well suited to ex 
vivo gene delivery to neurons for exptl . and 
cl in. applications. 
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down- regulation in ex vivo gene transfer to the CNS 
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AB Ex vivo gene transfer to the CNS has so far been hampered by instability 
of transgene expression. To avoid the phenomenon of tra'nsgene 
down-regulation, we have employed strong, constitutive promoters and 
compared this expression system with the inducible Tet expression system 
incorporated in a single plasmid vector or in lentiviral vectors. 
Plasmid-based transgene expression directed by the constitutive, human 
ubiquitin promoter, UbC, was stable in transfected HiB5 cells in vitro and 
comparable in strength to the CMV promoter. However, after 
transplantation of UbC and CMV HiB5 clones to the rat striatum, silencing 
of the transgene occurred in most cells soon after implantation of 
transfected cells. The Tet-on elements were incorporated in a single 
plasmid vector and inducible HiB5 clones were generated. Inducible clones 
displayed varying basal expression activity, which could not be ascribed 
to an effect of cis-elements in the vector, but rather was due, at least 
in part, to intrinsic activity of the minimal promoter. Basal expression 
activity could be blocked in a majority of cells by stable expression of 
the transrepressor tTS. Fully induced expression levels were comparable 
to CMV and UbC promoters. Similar to the constitutive promoters transgene 
expression was down-regulated soon after grafting of inducible HiB5 clones 
to the rat striatum. Lentiviral vectors can direct long-term stable in 
vivo transgene expression. To take advantage of this quality of the 
lentiviral vector, the Tet-on elements were incorporated in two lentiviral 
transfer vectors followed by transduction of HiB5 cells. Interestingly, 
all HiB5 clones established by lentiviral transduction showed very similar 
expression patterns and tight regulatability that apparently was 
independent of transgene copy no. and integration site. Nevertheless, 
transgene expression in all lentiviral HiB5 clones was down-regulated 
shortly after transplantation to the rat striatum. These results confirm 
the general phenomenon of transgene down-regulation. Moreover, the 
results suggest that the considerable advantages offered by lentiviral 
vectors for direct gene delivery cannot necessarily be transferred 
directly to ex vivo gene delivery. 

This emphasizes the need for alternative vector strategies for ex vivo 
gene transfer. 
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AB The native three-dimensional architecture of carcinomas, which governs 
numerous autocrine-paracrine interactions related to tumor progression, 
cannot be faithfully recreated in most in vitro models. Even when the 



three-dimensional architecture is recreated in artificial scaffolds such 
as soft agar, this approach does not truly recreate the natural 
microenvironment of the tumor. Multicellular spheroids can reasonably 
recreate in vitro the natural three-dimensional architecture of 
carcinomas, but even the most efficient gene delivery vectors will 
penetrate only the outer layers of these structures and hence only a small 
fraction of cells will receive the gene of interest. If the multicellular 
spheroids are disrupted into a single-cell suspension in order to achieve 
high transfection efficiency, the single-cell production may have so 
altered the gene expression profile of the spheroid as to bring into 
question its present relevancy to in vivo tumor progression. Our 
laboratory has developed a human-SCID (severe combined immunodef icient ) 
mouse model of inflammatory breast cancer, MARY-X, which grows as tight 
multicellular spheroids in vitro and as lymphovascular emboli in vivo. The 
spheroids, which express only low levels of surface sialyl -Lewisx/a 
(sLex/a) , are able to form compact homotypic cell clumps mediated by an 
intact, overexpressed E-cadherin/alpha,beta-catenin axis. The spheroids 
can be fully disrupted by trypsin proteolysis, anti-E-cadherin antibodies, 
or Ca2+ depletion. Of these approaches the disruption with depleted Ca2+, 
complete after 30 min, is fully reversible by the readdition of Ca2+ 
within 6 hr. This time interval allows for a transfection "window" in 
which successful gene delivery can be achieved before spheroid 
reformation. Retroviruses (106-107 CFU/ml) carrying the gene encoding 
either green fluorescent protein (GFP) , a dominant -negative E-cadherin 
mutant (H-2Kd-E-cad) , its control (H-2Kd-E-cadDELTAC25) , or 
alpha -1,3-fucosyl transferase III (FucT-III), an enzyme that increases 
surface sLex/a, were used to transfect either intact (wild-type) or 
disadhered/readhered (reformed) spheroids. There were marked differences 
in transfection efficiency in the reformed versus wild-type spheroids. 
Retroviral transfection of GFP resulted, in successful delivery of this 
reporter gene to only the outer layer of cells of the wild-type spheroids, 
but to all layers of the reformed spheroids. A single retroviral 
transfection of H-2Kd-E-cad, H-2Kd-E-cadDELTAC25 , or FucT-III produced 
evidence of their respective gene expression at 72 hr throughout all 
layers of the reformed spheroids, but only H-2Kd-E-cad and FucT-III 
produced progressive disadherence . Both H-2Kd-E-cad-MARY-X and 
FucT-III -MARY-X lost their ability to form lymphovascular emboli in SCID 
mice. This reversible model of spheroid formation has provided us with 
insight into the pathogenesis of inflammatory breast carcinoma. If more 
broadly applied, this model could be used to examine the effects of any 
gene, using any gene delivery system in the three-dimensional context of 
native tumoral architecture. 
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SOURCE: Molecular Therapy (2002), 6(5), 591-600 
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AB Intra-articular expression of antagonists of interleukin-1 .beta . 

(IL-l.beta.) and tumor necrosis factor- . alpha . (TNF- . alpha . ) in arthritic 
rabbit knee and mouse ankle joints by direct adenoviral -mediated 



intra-articular delivery results in amelioration of disease pathol . in 
both the treated and contralateral untreated joints. Previous expts. 
suggest that direct adenoviral infection of resident antigen-presenting 
cells (APCs) and subsequent traveling of these cells to other sites of 
inflammation and lymph nodes might be responsible for this "contralateral 
effect.". To det. whether genetic modification of APCs is required for 
the contralateral effect, the authors have used an ex vivo approach 
utilizing genetically modified fibroblasts to express IL-1 receptor 
antagonist protein (IL-lRa) and sol. TNF-. alpha, receptor (sTNFR) locally 
in arthritic joints. Retroviral vectors carrying IL-lRa, sTNFR-Ig, or 
both genes together were used to stably infect autologous rabbit 
fibroblasts that were then injected intra-art icularly into arthritic 
rabbit knee joints. The intra-articular delivery of either IL-lRa- or 
sTNFR-Ig-expressing fibroblasts was ant i- inflammatory and 
chondro-protective in both the injected and noninjected contralateral 
joints. In addn. , the authors demonstrate that the co-delivery of both 
antagonists in combination results in a synergistic effect in disease 
amelioration in both the treated and nontreated joints. These ex vivo 
results suggest that trafficking of vector-modified inflammatory cells is 
not the main mechanism responsible for the obsd. distal spread of the 
therapeutic effect. Moreover, the results demonstrate that local, ex vivo 
. gene therapy for arthritis could be effective in blocking pathologies 
within untreated, distant arthritic joints. 
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TITLE: Neuroprotective gene therapy for Parkinson's disease 

AUTHOR (S) : Tenenbaum, L. ; Chtarto, A.; Lehtonen, E.; Blum, D. ; 

Baekelandt, V.; Velu, T.; Brotchi, J.; Levivier, M. 
CORPORATE SOURCE: Laboratory of Experimental Neurosurgery, Institut de 
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PUBLISHER: Bentham Science Publishers Ltd. 
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AB A review. Parkinson's disease (PD) is a neurodegenerative disease 

characterized by a progressive loss of the dopaminergic neurons in the 
substantia nigra pars compacta. Accumulating evidence indicates that 
apoptosis contributes to neuronal cell death in PD patients' brain. 
Excitotoxicity, oxidative stress, and mitochondrial respiratory failure 
are thought to be the key inducers of the apoptotic cascade. Even though 
the initial cause and the mechanism of degeneration are poorly understood, 
neuroprotection can be achieved by interfering with neuronal cell death 
either directly or by preventing neuronal dysfunction. Potential agents 
for neuroprotection are neurotrophic factors, inhibitors of apoptosis or 
ant i -oxidative agents. However, the existence of the blood-brain barrier 
precludes systemic delivery of these factors. In situ gene delivery 
provides strategies for local and sustained administration of protective 
factors at physiol. relevant doses. Viral vectors mediating stable gene 
expression in the central nervous system exist and are still under 
development. Efficacy of these vectors has repeatedly been demonstrated 
in the animal models both ex vivo and in vivo. Ex vivo 
gene , delivery could furthermore be combined with cell 
replacement therapies by transplanting genetically modified cells 
compensating for the lost neuronal cell population to provide 
neuroprotection to both the grafted cells and degenerating host neurons. 
However, several aspects of gene transfer, such as uncontrolled diffusion. 



axonal transport, unpredictable site of integration and immunol . 
responses, still raise safety concerns and justify further development of 
viral and non-viral vectors as well as genetic elements with tightly 
controlled gene expression. Various relevant animal models for 
Parkinson's disease are available for the evaluation of gene therapy 
strategies. These include induction of cell death in specific neuron 
population through administration of toxins either directly in the brain 
or systemically , as well as transgenic mice expressing human 
disease-assocd. mutations. 
REFERENCE COUNT: 355 THERE ARE 355 CITED REFERENCES AVAILABLE FOR 

THIS RECORD. ALL CITATIONS AVAILABLE IN THE RE 

FORMAT 



L7 ANSWER 8 OF 36 CAPLUS COPYRIGHT 2003 ACS on STN 
ACCESSION NUMBER: 2002:733406 CAPLUS 

DOCUMENT NUMBER: 138:296875 

TITLE: Ex vivo gene therapy in the central nervous system 
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AB A review. The targeted delivery of genes into the adult central nervous 
system (CNS) has received considerable interest in recent years with the 
development of improved viral vector systems and suitable strategies for 
therapeutic intervention. Exptl . gene therapy in animal models has been 
studied to prevent or slow the progression of chronic neurodegenerative 
diseases, to improve recovery after traumatic CNS injury and to kill 
malignant brain tumors. Genes that have been investigated in these 
various models include those that code for neurotrophic factors, 
neurotransmitter synthesis enzymes, modulators of neuronal and glial 
function, and inducers of cell death. Generally, two different types of 
gene therapy have been distinguished: in vivo and ex vivo gene therapy. 
The direct injection of genes into the CNS using viral vectors or 
DNA-liposome suspensions is termed in vivo gene therapy. Ex vivo gene 
therapy is based on genetic modification of cells in vitro followed by the 
grafting of these cells into the CNS. Ex vivo approaches to gene therapy 
will be the focus of this review. Gene therapy was classically viewed as 
a tool for the replacement of missing or defective genes. However, the 
delivery of Pharmacol, amts. of therapeutic agents has also become a major 
focus of gene therapy since this approach provides a means of locally 
delivering therapeutic mols. to precise in vivo targets. This is esp. 
important in the CNS, where many diseases are restricted to specific, 
relatively small groups of cells. In these cases of localized cellular 
dysfunction, gene therapy has clear advantages over the systemic delivery 
of pharmaceuticals. Like every new form of therapeutic intervention, 
ex vivo gene delivery needs to be 

thoroughly evaluated for each specific application with regard to 
potential benefits and risk factors before starting clin. trials. To 
date, ex vivo gene therapy has been more extensively studied for 
therapeutic intervention and as a potential tool for elucidating CNS 
function than in vivo gene transfer. The base of knowledge regarding ex 
vivo approaches is large, and efficacy in a no. of CNS disease models has 
been established. However, direct in vivo gene delivery has some 
advantages over ex vivo gene transfer including a lower degree of 
invasiveness, a smaller risk of tumor formation, and a potentially reduced 
expense of treatment per patient. 
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AB A strategy to reduce the immunogenicity and improve the safety of 
adenovirus (Ad) vectors used for in vivo and gx vivo 
gene delivery is to delete all viral coding sequences so 

that leaky expression of viral proteins is completely eliminated, although 
the proteins comprising the particle are still delivered. This type of 
vector depends on a helper virus to provide viral proteins in trans, 
leading to the terminol . of helper-dependent adenoviral (HD-Ad) vectors. 
HD-Ad vectors are substantially less toxic than other Ad vectors when high 
doses are administered intravascularly in mice. Initial results suggest 
that the HD-Ad vector system is one of the most promising viral vector 
system for gene therapy, particularly for achieving high level and 
long-term expression in the liver. (c) 2002 Academic Press. 
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AB Bone marrow stromal cells (MSCs) are the stem cells and progenitors of 
skeletal tissue. Recent studies indicate that MSCs can be chemically 
induced to become neuron- like cells in vitro. Therefore, MSCs offer the 
potential to replace lost tissue after nervous system injury. This study 
investigated whether MSCs could differentiate* into cells with neuronal 
characteristics in vivo when grafted into sites of spinal cord injury, and 
establish matrices supportive of host axonal growth into the lesion site. 
Further, we* examined whether MSCs, genetically modified to over-express 
BDNF, could enhance host axonal growth. In vitro prior to grafting, rat 
MSCs were chemically induced to become neuron-like cells expressing the 
neuronal markers NSE and, occasionally, MAP-IB, One month after grafting 
to cystic dorsal column lesions in the cervical spinal cord of 8 adult 
rats, neuron-like MSCs supported growth of host sensory and motor axons; 
however, on phenotypic analysis, the MSCs no longer exhibited neuronal 
features in vivo. Grafts of BDNF-transduced MSCs (n = 8 animals) exhibited 
• a significant increase in the extent and diversity of host axonal growth. 



also attracting the growth of host serotonergic, coerulospinal and dorsal 
column sensory axons. Additional analysis is underway to examine 
functional outcomes. Thus, MSCs can support hos't axonal growth after 
spinal cord injury and are suitable cell types for ex 
vivo gene delivery. 
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Primary astrocytes derived from E15 rat lateral ganglionic eminence (LGE) 
were genetically modified to express glial cell line-derived neurotrophic 
factor (GDNF) by using a recombinant lentiviral vector.. In previous 
studies, the astrocytes have shown a great potential for use in ex yivo 
gene therapy to the rat striatum (Ericson et al 2002) . GDNF is a very 
potent neurotrophic factor and has survival promoting effects on 
dopaminergic (DA) neurons. Before transplantation, the astrocytes released 
27 ng GDNF/100.000 cells/hour in culture. The GDNF -expressing astrocytes 
were transplanted into the striatum of intact adult rats (300.000 cells) 
and the tissue levels of GDNF were analyzed by ELISA at 1 week and 4 weeks 
after transplantation. The level of GDNF expression was 2.93+-0.62 ng/mg 
tissue at 1 week and 0.42+-0.27 ng/mg tissue at 4 weeks. No detectable 
expression of GDNF was observed in animals transplanted with native 
astrocytes. The expression of GDNF in the striatum caused an enhanced 
amphetamine- induced contralateral turning at 1 week (about 5 turns/min) , 
indicating an upregulation of the DA system in response to GDNF. This 
turning bias was decreased at 4 weeks (about 2 turns/min) and lost at 8 
weeks after grafting. The GDNF-expressing astrocytes will be transplanted 
to the striatum or substantia nigra prior to an intrastriatal 
6-hydroxydopamine lesion in order to study the neuroprotective effects in 
this rat model of Parkinson's disease. 
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The present invention is directed to a method of in vivo and ex 
vivo gene delivery, for a variety of cells. 

More specifically, it relates to a novel carrier system and method for 
targeted delivery of nucleic- acids to mammalian cells. More specifically, 
the present invention relates to carrier system comprising single-chain 
polypeptide binding mols. having an a region rich in basic amino acid and 
having the three dimensional folding and, thus, the binding ability and 
specificity, of- the variable region of an antibody. The basic amino acid 
rich region can comprise oligo-lysine, oligo-arginine or combinations 
thereof. Such prepns.. of modified single chain polypeptide binding mols. 
also have ability to bind nucleic acids at the region rich in basic amino 
acid residues. These properties of the modified single chain polypeptide 
binding mols. make them very useful in a variety of therapeutic 
applications including gene therapy. The invention also relates to 
multivalent antigen-binding mols. having regions rich in basic amino 
acids. Compns.of, genetic constructions for, methods of use, and methods 
for producing basic amino acid tailed antigen-binding proteins are 
disclosed. 
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des compns. and methods for the regulation of 
the tumor necrosis factor (TNF) pathway, 
provides a novel gene, polypeptide and related 
regulation of ectodomain shedding. 



Specifically, the invention provides a novel polypeptide and a gene which 
encodes the polypeptide, which has the ability to promote the shedding of 
the extracellular domain of type I TNF receptor (TNFRl) . This polypeptide 
and gene are called ARTS-1, for aminopeptidase regulator of type I, 55 kDa 
TNF receptor ectodomain shedding. Cloning, amino acid and encoding cDNA 
sequences of human ARTS-1 are disclosed. The open reading frame predicted 
from the human ARTS-1 cDNA encodes a protein of 941 amino acid residues. 
The patterns of tissue expression of the endogenous ARTS-1 and recombinant 
ARTS-1 expression in cultured cell lines are described. ARTS-1 TNFRl 
ectodomain sheddase regulatory activity is analyzed. It is contemplated 
that ARTS-1 will also regulate the shedding of ectodomains of other 
cytokine receptors including IL-IRII and IL-6R. In preferred embodiments, 
methods and compns . for the regulation of TNFRl ectodomain shedding are 
provided. The present invention finds use in therapeutics, diagnostics, 
and drug screening applications. 
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The present invention provides temp . -sensitive (ts) adeno-assocd. virus 
(AAV) Rep78 and Rep68 proteins. In preferred embodiments, the ts AAV 
Rep78 and Rep68 proteins have missense mutations at amino acid positions 
40, 42 and 44 (Asp . f wdarw. Ala) that confer a temp . -sensitive phenotype. 
Also provided are nucleotide sequences and vectors encoding the inventive 
ts Rep proteins. A hybrid adenovirus vector is provided that stably 
comprises a nucleotide sequence encoding a ts AAV Rep protein according to 
the invention. The present invention also provides methods of packaging 
AAV vectors and methods of ex vivo gene 

delivery using the ts Rep proteins of the invention. Further 
provided are cells contg. the ts AAV Rep proteins, preferably stably 
integrated into the genome of the cell at permissive temps. The cells may 
then be shifted to non-permissive temps, to inactivate the ts Rep 



protein(s), thereby mitigating concerns regarding the presence of 
functional Rep protein in target cells as well as potential toxicity to 
target cells. 
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Rheumatoid arthritis (RA) is a chronic inflammatory disease characterized 
by joint inflammation as well as progressive cartilage and bone 
destruction. Advances in the understanding of the pathophysiol . of RA 
have led to the development of new therapeutic strategies, including gene 
therapy. Gene therapy offers a new approach to deliver therapeutic 
proteins to the joints of arthritis patients. Local as well as systemic 
gene therapy can be envisaged for the treatment of arthritis. Several 
viral and non-viral vectors have been used in animal models for rheumatoid 
arthritis for ex vivo and in vivo delivery of therapeutic genes. 
Promising pre-clin. data have resulted from the application of these 
, strategies- Using ex vivo gene 

delivery, successful and safe gene transfer has been demonstrated 
in the joints of RA patients. Although new insights into the role of 
cytokines and other mediators of chronic inflammation have provided novel 
targets for therapeutic intervention, the development of vectors that 
induce long-term and regulated gene expression remains a challenge. 
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Nonviral transfection of intact pancreatic islets. 
Lakey, J. R. T. (1); Young, A. T. L. ; Pardue, D. ; Calvin, 
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Ex vivo gene transfer offers a potential means to introduce genes into ' 
cells, which may play an important role in preventing graft rejection and 
inducing graft tolerance. This study examined the efficiency and toxicity 
of several lipid-based transfection reagents (Lipof ectAMINE, DOTAP, and 
DOSPER) in intact pancreatic islets. Isolated islets were transfected with 
a pCMV-beta-galactosidase plasmid using several DNA/liposome ratios (1:12) 
of liposomes (3-72 mul) and DNA (3 and 6 mug) . Transfection efficiency was 
quantified by microscopic evaluation of beta-galactosidase gene expression 
in whole intact islets. Functionality of the transfected islets was 
measured by insulin response to glucose solutions. All transfection 
reagents evaluated in this study transfected cells within the islets. As 
expected, untransf ected controls and transfected islets with DNA alone did 
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not express beta-gal. The highest transfection efficiency and functional 
viability were obtained following a 48-h incubation after exposure to the 
transfection mixtures as follows: 3 mul DNA and 18 mul DOTAP/ml (1:6 
ratio), 6 mug DNA and 12 mul DOSPER/ml (1:2 ratio), or 6 mug DNA and 12 
mul Lipof ectAMINE/ml (1:2 ratio). The highest rate of transfected cells 
per islet was obtained using DOTAP. In vitro functionality was not 
significantly different between DOTAP and nontreated controls. However, 
optimal transfection efficiency doses of Lipof ectAMINE and DOSPER 
significantly reduced the stimulated insulin response of the transfected 
islets (p < 0 . 05,. ANOVA) . The calculated stimulation index (SI) was 7.8 +- 
0.6 (mean +- SEM) for DOTAP-transf ected islets compared with 8.4 +- 0.5 
for nontransf ected control islets (p = ns) . The SI of DOSPER- and 
LipofectAMINE-transf ected islets was significantly lower (6.1 +- 0.5 and 
3.4 +- 0.5, respectively, p < 0.05). Lipid-based transfection using DOTAP 
at a DNA/lipid ratio of 1:6 provides an effective means of ex 
vivo gene delivery without compromising in 
vitro functionality of the transfected islets. 
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AB Glial-cell-line-derived neurotrophic factor (GDNF) has been identified as 
a potent survival and differentiation factor for several neuronal 
populations in the central nervous system (CNS) , but to date, distinct 
effects of GDNF on motor axon growth and regeneration in the adult have 
not been demonstrated. In the present study, ex vivo 
gene delivery was used to directly examine whether GDNF 

can influence axonal growth, expression of neuronal regeneration-related 
genes, and sustain the motor neuronal phenotype after adult CNS injury. 
Adult Fischer 344 rats underwent unilateral transections of the 
hypoglossal nerve, followed by intramedullary grafts of fibroblasts 
genetically modified to secrete GDNF. Control animals received lesions 
and grafts of cells expressing a reporter gene. Two weeks later, GDNF 
gene delivery robustly promoted the growth of lesioned hypoglossal motor 
axons, altered the expression and intracellular trafficking of the 
growth-related protein calcitonin gene-related peptide (CGRP) , and 
significantly sustained the cholinergic phenotype in 84. +-.6% of 
hypoglossal neurons compared with 39. +-.6% in control animals (P < 0.001). 
This is the first neurotrophic factor identified to increase the in vivo 
expression of the trophic peptide CGRP and the first report that GDNF 
promotes motor axonal growth in vivo in the adult CNS. Taken together 
with previous in vitro studies, these findings serve as the foundation for 
a model wherein GDNF and CGRP interact in a paracrine manner to regulate 
neuromuscular development and regeneration. 
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AB The herpesvirus saimiri (HVS) genome has the capacity to incorporate large 
amts. of heterologous DNA and can be maintained episomally in many 
different human cell types. To evaluate the efficacy of HVS-mediated gene 
transfer into human hemopoietic cells, we investigated the ability of an 
HVS-based construct, carrying the enhanced green fluorescent protein 
(EGFP) and neomycin resistance genes, to transduce a variety of human 
hemopoietic cell lines and primary CD34+ cells. As measured by flow 
cytometry, the nos . of EGFP+ cells at 2 days postinfection differed 
between various cell types ranging,, from 1.3% for KGl cells to 56.8% for 
THP-1 cells. In addn., the expression of EGFP in Jurkat cells was 
retained at >95% per round of cell division over a period of 6 wk 
(comparable with Epstein-Barr virus -derived gene therapy systems) . 
Although the virus was not specifically disabled, no lytic viral mRNAs 
could be detected in transduced Jurkat cells, and infectious virus could 
not be detected by sensitive virus recovery assay. We also describe- a 
simple centrifugation method that increases . the efficiency of transduction 
by > 100% in some cases and may be generally applicable to other 
herpesvirus -based vectors for ex vivo gene 

delivery. Using this technique, we were able to demonstrate a 
tropism for CD34+/CD14+ cells, transducing 30% of the population. These 
cells are known to give rise to dendritic cells (the most potent of the 
antigen-presenting cells) , suggesting that the vector could be used to 
deliver DNA sequences encoding tumor antigens for cancer immunotherapy. 
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AB Cardiac allograft arteriopathy, which limits the long-term survival of 
recipients, is characterized by diffuse intimal thickening composed of 
proliferative smooth muscle cells. The transcription factor E2F plays a 
pivotal role in the coordinated transcription of cell-cycle regulatory 
genes. To test the hypothesis that double- stranded DNA with specific 
affinity for E2F (E2F decoy) is effective in preventing intimal 
hyperplasia, the authors performed ex vivo single intraluminal delivery of 
E2F decoy into cardiac allografts of mice and Japanese monkeys using the 
hemagglutinating virus of Japan (HVJ) artificial viral envelope -liposome 



method. In murine models, antisense cycl in-dependent kinase 2 (cdk2) 
kinase oligodeoxynucleotide (ODN) and no transfers were performed to 
compare the effects. Severe intimal thickening was obsd., and multiple 
cell-cycle regulatory genes were enhanced in untreated allografts. E2F 
decoy prevented neointimal formation and suppressed these genes for 
.ltoreq.8 wk, whereas antisense cdk2 kinase ODN had limited effects. In 
primate models, E2F decoy dramatically prevented neointimal thickening and 
suppressed multiple cell -cycle regulatory genes, whereas intimal 
thickening developed in the nontransf ected or mismatch decoy-transf ected 
allografts. Gel mobility shift assay proved the specific effects of E2F 
decoy, and reverse transcriptase-polymerase chain reaction documented that 
neither complication nor dissemination of HVJ into other organs was obsd. 
The authors demonstrate that ex vivo gene 

delivery to allografts is a potent strategy to modify allograft 
gene expression, resulting in prevention of graft arteriopathy without 
systemic adverse effects. 
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AB To realize local selective gene expression in grafted chondrocytes for 
cartilage defect, the authors investigated the usefulness of an ex 
vivo gene delivery method using an adenovirus 

vector. -beta. -Galactosidase gene (LacZ) was transfected using an 
adenovirus vector to chondrocytes isolated from rat joints. The cells 
were then embedded into collagen gel, and LacZ expression in the gel was 
examd. using 5-bromo-4-chloro-3 -indolyl- . beta . -D-galactopyranoside (X-gal) 
staining; . beta . -galactosidase activity was also measured. The collagen 
gel contg. transfected chondrocytes was grafted to the exptl . cartilage 
defects, and the expression of delivered gene was histol . examd. after 
X-gal staining of the tissue contg. the grafted area. X-gal pos. 
chondrocytes in the gel accounted for 82% at 1 wk and 55% at 8 wk after 
gene delivery, . beta . -galactosidase activity decreased with time, but its 
expression was maintained even at 8 wk after gene delivery. Chondrocytes 
used in the allograft maintained their morphol . , and the expression of 
delivered gene continued during the 8 wk period. In this ex vivo method, 
delivered gene can be expressed efficiently for a long time; this method 
would be useful in allografts for cartilage defects. 
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AB To develop an effective protocol of gene transfer into glomeruli, an 
ex vivo gene delivery system using 

rat mesangial cells (RMC) as a vector was examd. RMC genetically 
engineered with a retrovirus harboring the Escherichia coli 
.beta . -galactosidase gene was used to est. the efficacy of gene delivery 
and the location of the cells within the kidney. The RMC expressing 
.beta . -galactosidase, RMCL21, was cultured in vitro and the cells were 
injected into the left kidney through the renal artery of a normal Sprague 
Dawley rat. At least 1 .times. 106 RMCLZl was required for effective gene 
delivery into glomeruli. One hour and 1, 4, and 14 d after injection, 
glomeruli were isolated from the left kidneys injected with the cells and 
the expression of .beta . -galactosidase in each glomeruli was evaluated. 
One hourand 1 d after injection, more than 90 and 80%, resp., of 
glomeruli from the left kidney showed strong .beta . -galactosidase 
activity, while no activity of . beta . -galactosidase was found in the 
glomeruli from the right kidneys. The no. of glomeruli stained by X-gal 
and the intensity decreased with time. Fourteen days after injection, 
about 35% of the glomeruli retained the RMCLZl. X-gal and periodic 
acid-Schiff staining of frozen sections obtained 14 d after injection 
allowed the estn. of the site where the mesangial cells injected were 
■ located. The mesangial cells were found mainly in two different 
locations, the glomerular capillary and the mesangium. The majority 
(about 90%) of the mesangial cells were located in the glomerular 
capillary and about 9% of the cells were in the mesangial area. 
Occasionally, the pos . staining was found in proximal tubules and the 
interlobular artery. Although addnl . methods are required for the 
site-specific targeting of the mesangial area, the ex vivo gene transfer 
to glomeruli is feasible and may be a useful tool for future 
investigations in the pathol . mechanisms of glomerular injury. 
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AB A review with 33 refs. describes electroporation as a means to transfer 

genetic materials to cells in vitro and ex vivo, including descriptions of 
the various factors governing electroporation and recovery after 
electroporat ion . 
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TITLE: Gene delivery with polyethylenimine 
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Conference; General Review 
English 

A review with 27 ref s . Topics discussed include ex vivo 
gene delivery; in vivo delivery; delivery to the central 

nervous system; i.v. delivery; and future directions. Polyethylenimine is 
clearly a most promising vector for gene delivery in a no . of ex vivo and 
in vivo settings. It is shown that correct formulation allows for control 
of DNA condensation and size of the resulting complexes. These factors 
will in turn affect not only interaction with the cell membrane and 
release from the endosome, but also intracellular trafficking and possibly 
nuclear entry, dissocn. of complexes, and gene expression. 
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Ex vivo gene therapy using myoblasts and regulatable 
retroviral vectors 

Ozawa, Clare R. ; Springer, Matthew L. ; Blau, Helen M. 
Stanford University School of Medicine, Stanford, CA, 
USA 
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CODEN: 69BAIG 

Conference; General Review 
English 

A review with 145 ref s . Topics 
target tissue for gene therapy; 
vivo gene delivery by myoblast 

transplantation; the applications of myoblast -mediated ex 
vivo gene delivery; disease targets for 

myoblast -mediated gene transfer; regulatable retroviral vectors and the 
RetroTet-ARTsystem; and future prospects for myoblast -mediated therapies 
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LANGUAGE: English 

AB A review with 74 ref s . Neurodegenerative diseases (NDD) such as 

Parkinson's disease (PD) , Alzheimer disease, amyotrophic lateral sclerosis 
(ALS) and Huntington's disease (HD) are characterized by neuronal cell 
death. Demyelinating diseases (DMD) such as multiple sclerosis (MS) or 
Charcot -Marie-Tooth (CMT) disease are characterized by degeneration of 
oligodendrocytes (the myelin -forming cells of the central nervous system) 
or Schwann cells (the myelin -forming cells of the peripheral nervous 
system) . Current therapies only provide symptomatic amelioration and are 
not curative. Neuroscience research has led to the identification of 
genes involved in neuronal or myelin- forming cell differentiation, death 
and survival and in some cases in genetic forms of these diseases. Even 
when the initial cause of degeneration is unknown, nervous system recovery 
can be promoted by cell replacement or gene delivery. Candidate genes are 
those protecting or rescuing degenerating cells (involving antiapoptotic 
genes, genes coding for tropihic factors, antioxidant enzymes, etc..) or 
coding for compensatory enzymes. Various animal models mimicking 
neurodegenerative or demyelinating diseases have been developed and 
consist in e.g. inducing specific cell death either by injection of toxins 
directly in the central nervous system or by systemic administration. 
When available, mutant or transgenic mice can also be used. Gene delivery 
includes direct in vivo delivery using recombinant viruses or DNA 
complexed with non viral vectors such as liposomes, polyethylene-imine, 
etc . . and ex vivo gene delivery 

using heterologous or allogenous genetically-modified cells transplanted 
in the damaged area. Examples covering various animal models and 
therapeutic strategies will be given, with the aim to illustrate specific 
advantages and disadvantages of viral and non-viral vectors in clin. 
relevant situations. 
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LANGUAGE : Engl ish 

SUMMARY LANGUAGE: English 

AB Gene therapy for the treatment of atherosclerosis and related diseases has 
shown its potential in animal models and in the first human trials. Gene 
transfer to the vascular system can be performed both via intravascular 
and extravascular periadventitial routes. Intravascular gene transfer can 
be done with several types of catheters under fluoroscopic control . 
Extravascular gene transfer, on the other hand, provides a well-targeted 
gene delivery route available during vascular surgery. It can be done with 
direct injection or by using perivascular cuffs or surgical collagen 
sheets. Ex vivo gene delivery via 

transfected smooth muscle cells or endothelial cells might be useful for 
the production of secreted therapeutic compounds. Gene transfer to the 
liver has been used for the treatment of hyperlipidemia . The first 
clinical trials for the induction of therapeutic angiogenesis in ischemic 



myocardium or peripheral muscles with VEGF or FGF gene transfer are under 
way and preliminary results are promising. VEGF has also been used for the 
prevention of postangioplasty restenosis because of its capability to 
induce endothelial repair and production of .NO and prostacyclin. However, 
further basic research is needed to fully understand the 
pathophysiological mechanisms involved in conditions related to 
atherosclerosis. Also, further development of gene transfer vectors and 
gene delivery techniques will improve the efficacy and safety of human 
gene therapy. 
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LANGUAGE : Engl i sh 

SUMMARY LANGUAGE: English 

AB Human gene therapy trials directed at hereditary diseases, including 

adenosine deaminase (ADA) deficiency, familial hypercholesterolemia, and 
cystic fibrosis, are reviewed. Human gene therapy involves the 
introduction and expression of recombinant genes in somatic, 
nonreproductive cells with the intent to reverse or prevent' a particular 
disease. Two methods for introducing genes into human cells are currently 
being used in clinical trials. Ex vivo gene 

delivery involves removing targeted cells from the patient's body, 
introducing the recombinant gene into the cells, and placing the modified 
cells back into the patient's body. In vivo gene delivery involves placing 
the recombinant gene directly into the patient's body, targeting the 
tissue or cell of interest. The transfer of the recombinant gene into the 
cell and the subsequent expression of the transgene product are the 
rate-limiting steps for successful gene therapy. A variety of methods, 
including the use of modified viruses and synthetic vectors, are currently 
being used in clinical trials. Since the approval and initiation of the 
first human gene therapy trial to treat ADA deficiency in 1989, there have 
been more than 170 approved gene therapy trials in the United States. More 



than 1500 patients have been enrolled in human gene therapy trials 
worldwide. Preliminary clinical trials have targeted diseases such as ADA 
deficiency, familial hypercholesterolemia, and cystic fibrosis. These 
trials have employed variable designs and strategies, making 
interpretation of the results difficult. However, the initial data are 
encouraging, and the procedures have been well tolerated. The clinical 
utility of human gene therapy remains to be defined; immediate efforts 
will focus on improving vector design to limit toxicity and enhance the 
efficiency of gene transfer. 
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HAUTGENTHERAPIE - PERSPEKTIVEN DES GENTRANSFERS IN 
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Braun-Falco M.; Hallek M. 
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The skin is an attractive target tissue for gene therapy. Because of its 
accessibility, it is suitable for in vivo as well as for ex 
vivo gene delivery. The ability to monitor the 

treatment site is an advantage for safety considerations. The epidermis is 
a self -renewing tissue, which provides the possibility of achieving 
long-term treatment through gene transfer into keratinocyte stem cells. 
This opens new perspectives for the treatment of dermatological and even 
systemic diseases. The possibility for corrective intervention in 
disorders with inherited gene defects appears particularly attractive. 
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Genetics and gene therapy for gastrointestinal diseases. 
Chowdhury, Jayanta Roy (1) ; Chowdhury, Namit Roy; Wu, 
George Y. 

(1) Dep. Med. Molecular Genetics, Seaver Inst. Human 
Genetics, Albert Einstein Coll. Med., 1300 Morris Park 
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Friedman, G. [Editor] ; Jacobson, E. D. [Editor] ; McCallum, 
R, W. [Editor]. (1997) pp. 669-676. Gastrointestinal 
pharmacology and therapeutics. 

Publisher: Lippincott -Raven Publishers 227 East Washington 
Square, Philadelphia, Pennsylvania 19106, USA. 
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Direct retrovirus -mediated gene transfer to the synovium of 
the rabbit knee: Implications for arthritis gene therapy. 
Ghivizzani S.C.; Lechman E.R.; Tio C. ; Mule K.M.; Chada S.; 
McCormack J.E.; Evans C.H.; Robbins P.D. 
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031 Arthritis and Rheumatism 
LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB We have investigated the feasibility of using high-titer murine leukemia 
virus -based retroviral vectors to deliver exogenous genes to naive and 
chronically inflamed knee joints of rabbits in vivo. Intraarticular 
injection of retrovirus encoding .beta . -galactosidase (.beta. -gal or lacZ) 
was found to transduce synoviocytes in both naive and inflamed joints, but 
a significantly higher number of lacZ+ cells were found in inflamed knees. 
Using a retrovirus encoding a secretable marker, human growth hormone 
(hGH) , quantitative comparison of ex vivo gene 

delivery methods demonstrated that transgene expression following 
in vivo gene transfer was at least equivalent to that of the ex vivo 
method in inflamed knees. In addition, hGH transgene expression was 
maintained for at least 4 weeks. These experiments suggest that high-titer 
retroviral vector could be used for efficient in vivo gene transfer to 
inflamed joints in patients with rheumatoid arthritis (RA) . 
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AB The 0-2A progenitor cell, which serves as a stem cell for the myelinating 
oligodendrocyte, has been implicated as a major target for 
radiation- induced spinal cord injury. In an attempt to increase the no. 
of 0-2A cells in the spinal cord, we applied an ex vivo gene therapy 
procedure for delivering platelet-derived growth factor (PDGF) . 
Recombinant fibroblasts expressing PDGF A chain were injected into the 
cisterna magna of adult rats, which resulted in cell seeding of the 
subarachnoid space of the cervical spinal cord. The no. of 0-2A 
progenitors in the cervical spinal cord was then assessed with an in vitro 
clonogenic assay. 0-2A cells were found to be increased 8 days after . 
recombinant cell injection, and they remained elevated up to at least 14 
days. Anal, of 0-2A colonies indicated that the implantation of 
PDGF -expressing cells increased the no. of 0-2A progenitors without 
affecting their in vitro proliferation potential or differentiation 
capacity. These data suggest that implantation of PDGF -expressing cells 
in the subarachnoid space of the cervical spinal cord may influence a stem 
cell population crit. to the repair of demyelinated lesions. 
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TITLE: Long-term expression of human growth hormone (hGH) in 

mice containing allogeneic yolk. sac cell derived 
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We have established a systemic gene delivery animal model system by using 
cultured murine embryonic yolk sac cells, which can be easily genetically 
modified in vitro and participate in angiogenesis in vivo when basement 
membrane proteins (Matrigel) are provided in syngeneic mice. In the 
present study, we successfully applied this system to allogeneic mice. To 
suppress donor cell-specific immune responses, the cost imulatory signal 
transduction pathway of T cell activation was blocked by treating the 
recipient allogeneic C57BL/6 mice with rat-antimouse B7.2 antibody. As a 
result of this suppression, human' growth hormone, the therapeutic gene 
product, could be detected for over 34 0 days, while it could only be 
detected in mice treated with rat-IgG2a, the isotype control of anti-B7.2, 
for fewer than 50 days. This is the first ex vivo 
gene delivery system that can express a therapeutic gene 
product, long-term, in an allogeneic host. 
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Liver-directed gene transfer and application to therapy. 
Sandig, v.; Strauss, M. (1) 
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The liver is an important and attractive target for the development of 
gene therapy strategies. Many genetic diseases are manifested in the 
liver, and both infectious and malignant diseases affect this organ. 
Retroviral and adenoviral vectors have been shown to infect hepatocytes 
with varying, efficiently in vitro and in vivo. The presence of unique 
receptors at the cellular membrane of hepatocytes has stimulated the 
development of transfer strategies based on receptor targeting of vectors. 
The results of a first clinical trial for gene therapy in the liver based 
on ex vivo gene delivery has shown 

both the feasibility and the limits of current technology. This review 
discusses both existing vectors and strategies and prospective 
developments towards liver-directed gene therapy of genetic and malignant 
diseases . 
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Retrovirus -mediated gene transfer into canine thyroid 
using an ex vivo strategy 
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The authors describe studies in a canine model aimed at establishing 
methods for ex vivo gene delivery 

to thyroid follicular cells. Canine follicular cells were harvested from 
tissue obtained by unilateral lobectomy, grown in TSH-contg. media, and 
transduced with amphotropic retroviral vectors carrying Escherichia coli 
.beta . -galactosidase or Tn7 neomycin-resistance genes. Up to 30% of cells 
were transduced with retroviral vectors contg. the neomycin resistance 
gene, and transduced cells could be selected with G418. Significantly, 
transduced and selected cells exhibited the morphol . of thyroid follicular 
cells and continued to express thyroglobulin. To assess the viability of 
cultivated and transduced cells for transplantation, cells were stained 
with the vital fluorescent dye Dil, recovered by trypsinizat ion, and 
transplanted into the contralateral thyroid lobe of autologous animals. 
Engraftment was demonstrated by fluorescence microscopy and identification 
of proviral sequences 7-10 days after transplantation. Proviral 
transcripts were evident using coupled reverse transcription and the 
polymerase chain reaction using total RNA from transplanted glands. 
Thyroid follicular cells may represent an attractive target for gene 
therapy due to their proliferative potential, their large protein 
synthetic and secretory capacity, and their susceptibility to regulation. 
The thyroid might be a target for therapy of congenital or acquired 
thyroid diseases as well as disorders requiring regulated expression of 
proteins in the circulation. This work demonstrates the feasibility of 
ex vivo gene delivery to thyroid 

follicular cells that may be used in future investigations. 
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Transplantation of human adult astrocytes: Efficiency 
and safety requirements for an autologous gene therapy 
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Ex vivo gene therapy is emerging 
as a promising approach for the treatment of neurodegenerative diseases 
and central nervous system (CNS) trauma. We have shown previously that 
human adult astrocytes can be expanded in vitro and can express various 
therapeutic transgenes (Ridet et al . [1999] Hum. Gene Ther. 10:271-280; 
Serguera et al . [2001] Mol . Ther. 3:875-881). Here, we grafted normal and 
lentivirally-modif ied human adult astrocytes into the striatum and spinal 
cord of nude mice to test whether they are suitable candidates for ex vivo 
CNS gene therapy. Transplanted cells survived for at least 2 mo (longest 
time analyzed) and sustained transgene expression. Importantly, the 
absence of proliferating cell nuclear antigen (PCNA) staining, a hallmark 
of cell division, ascertains the safety of these cells. Thus, adult human 
astrocytes are a promising tool for human CNS repair; they may make 
autologous ex vivo gene transfer feasible, thereby avoiding the 
problems of Immunol, rejection and the side effects of 
immunosuppressors . 
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Recent advances have demonstrated the use of gene therapy in the treatment 
of stroke in exptl . animal models of focal ischemia, global ischemia and 
subarachnoid hemorrhage. Several different vectors for gene transfer have 
been studied including herpes simplex virus, adenovirus, adeno-assocd. 
virus and liposomes. Genetically modified cell lines (e.g., bone 
marrow-derived cells) have been studied for ex vivo 
gene therapy. The effects of gene transfer to several 

brain regions including the striatum, cortex, hippocampus, subarachnoid 
space and blood vessels are reviewed. Targets of gene therapy, such as 
mol. cascades after ischemia onset (Ca2+ influx, ATP loss, increased 
nitric oxide) and events assocd. with apoptosis are also reviewed, in 
addn. to how gene transfer may be used to understand pathomechanisms 
underlying ischemic injury and the temporal therapeutic windows following 
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ischemia within which protective effects of gene therapy have been 
achieved. The prospects for gene therapy for stroke are discussed in 
light of these findings and it is concluded that solns. to key technol . 
problems will allow gene therapy to be a viable treatment 
modality. 
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Gene therapy for restenosis: current status 
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A review. Atherosclerosis is a major cause of morbidity and mortality in 
the Western world. Vascular occlusion caused by atherosclerosis usually 
requires invasive treatment, such as surgical bypass or angioplasty. 
However, bypass graft failure and restenosis limit the usefulness of these 
procedures, with 20% of the patients needing a new revascularization 
procedure within 6 mo of angioplasty. Numerous Pharmacol, agents have 
been investigated for the prevention of restenosis but none has shown 
undisputed efficacy in clin. medicine. Gene transfer offers a novel 
approach to the treatment of restenosis because of easy accessibility of 
vessels and already existing gene delivery methods. It can be used to 
overexpress therapeutically important proteins locally without high 
systemic toxicity, and the therapeutic effect can be targeted to a 
particular pathophysiol . event. Promising results have been obtained from 
many pre-clin. expts. using therapeutic genes or oligonucleotides to 
prevent restenosis. Early clin. trials have shown that plasmid- and 
adenovirus -mediated vascular gene transfers can be conducted safely and 
are well tolerated. .Ex vivo gene 

therapy with E2F-decoy succeeded in reducing graft occlusion rate 
after surgical bypass in a randomized, double-blind clin. trial. In the 
future, further development of gene delivery methods and vectors is needed 
to improve the efficacy and safety of gene therapy. Also, better 
knowledge of vascular biol . at the mol . level is needed to find optimal 
strategies and gene combinations to treat restenosis. Provided that these 
difficulties can be solved, gene therapy offers an enormous 
potential for clin. medicine in the future. 
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Feasibility of ex vivo 

gene therapy for neurological 

disorders using the new retroviral vector GCDNsap 
packaged in the vesicular stomatitis virus G -protein 
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AB Neuronal progenitor cells (NPC) are particularly suited as the target 

population for genetic and cellular therapy of neurol . disorders such as 
Parkinson's disease or stroke. However, genetic modification of these 
cells using retroviral vectors remains a great challenge because of the 
low transduction rate and the need for fetal calf serum (PCS) during the 
transduction process that induces the cell differentiation to mature 
neurons. To. overcome these problems, we developed a new 

retrovirus prodn. system in which the simplified retroviral vector GCDNsap 
engineered to be resistant to de novo methylation was packaged in the 
vesicular stomatitis virus G protein (VSV-G) , coned, by centrifugat ion, 
and resuspended in serum-free medium (StemPro-34 SFM) . In transduction 
expts. using enhanced green fluorescent protein (EGFP) as a marker, the 
coned. FCS-free virus supernatant infected NPC at a high rate, while 
maintaining the ability of these cells to self-renew and differentiate in 
vitro. When such cells were grafted into mouse brains, EGFP-expressing 
NPC were detected in the region around the injection site at 8 wk post 
transplantation. These findings suggest that the gene transfer system 
described here may provide a useful tool to genetically modify NPC for 
treatments of neurol . disorders . 
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AB Viral and plasmid vectors may cause unwanted Immunol, side effects 

resulting from the expression of nontherapeutic genes contained in their 
sequence. Furthermore, replication-defective viral vectors carry the 
potential risk of recombination with wild-type viruses or activation of 
oncogenes. A new vector type for minimalistic , immunol . defined gene 
expression (MIDGE) may overcome these problems. MIDGE is a 
minimal-size gene transfer unit contg. the expression cassette, including 
promoter, gene, and RNA-stabilizing sequence, flanked by two short hairpin 
oligonucleotide sequences. The resulting vector. is a small, linear, 
covalently closed, dumb-bell -shaped mol . DNA not encoding the desired 
gene is reduced to a min. Here, the authors trans feet ed colon carcinoma 
cell lines using cationic lipid, cationic polymer, and electroporat ion 
with several MIDGE vectors and corresponding plasmids contg. transgenes 
encoding enhanced green fluorescent protein (eGFP) and human interleukin-2 
(hIL-2) . Transfection efficiency as measured qual. and quant, with eGFP 
was found to be comparable for both vector types. However, hIL-2 
secretion and eGFP expression were approx. two- to fourfold higher in most 
cells transfected with these transgenes using MIDGE vectors compared to 
the plasmid control . This report demonstrates the advantages of this new 
vector type and its prospects for ex vivo gene 



therapy studies. 
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Liver-directed gene therapy: 2000 and beyond 
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A review which discusses the current goals, methods, and 
challenges of gene therapy for liver diseases in the new 
millennium. Topics discussed include gene transfer to the liver using 
non-viral vehicles; recombinant viruses as gene delivery vehicles; 
site-directed gene repair; and ex vivo gene 
therapy . 
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A review with 47 refs. Topics discussed include in vivo and ex 
vivo gene therapy; polymer encapsulation of 

genetically engineered cells; major problems with delivering 
neurotropic factors in vivo; and materials and methods for prepg. cells 
for implantation. 
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AB A review," with 37 ref s . Telomerization, the process of immortalization of 
normal cells by expression of telomerase reverse transcriptase (TERT) , 
could be of great use in biomedicine if the process allows cells to retain 
their normal properties and does not promote neoplastic transformation. 
In this article, we review the data on the potential uses of telomerized 
cells in ex vivo gene therapy/ and 

discuss the issue of the potential risks of the use of this technol . We 
present preliminary data on the transplantation of telomerized bovine 
adrenocortical cells in the rat brain. Like other cell types, 
adrenocortical cells may be engineered to secrete desirable gene products. 
Currently, problems of immune rejection limit the usefulness of 
this potential therapy. We discuss future improvements in this cell 
transplantation system that could address these questions. 
Telomerization, by removing the senescence barrier to unlimited cell 
proliferation, will greatly aid the genetic modification of cells in order 
to solve the issue of immune rejection and other problems. 
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AB A review, with 74 ref s . Hepatocyte transplantation on implantable devices 
is a tissue engineering approach to improve the treatment of liver disease 
and the efficacy of ex vivo gene 

therapy. Diverse physiol. functions and high metabolic activity 
of the liver represent significant challenges to engineering 
implantable devices that provide long-term hepatic support. Liver tissue 
engineering research has explored alternatives to direct hepatocyte 
injection that include hepatocyte attachment to microcarriers , 
encapsulation and transplantation on biodegradable polymer scaffolds. 
Successful function of hepatocytes transplanted on implantable devices in 
animal models has been documented by prodn. of albumin and other 
liver-specific markers, and clearance of bilirubin and urea metabolites. 
Strategies used to achieve these successes are discussed, with particular 
emphasis on biodegradable polymer scaffolds, and two areas of 
investigation that may improve the function of implantable tissue 
engineered liver devices are highlighted. 
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AB A defective amplicon herpes simplex virus-1 (HSV-1) vector, HSVlac, was 



used to transfer an E. coli lacZ reporter gene into primary hepatocytes. 
The lacZ gene was driven by the HSV immediate early (IE) 4/5 promoter. 
Use of the HSVlac vector resulted in highly efficient gene transfer. 
Because difficulties in culturing primary hepatocytes impose 
limitations in ex vivo gene therapy 

, the authors sought to det . whether use of the HSVlac vector could 
simplify gene transfer. Therefore, the authors incubated HSVlac with 
primary hepatocytes in suspension and found that the lacZ gene was still 
transferred with great rapidity and efficiency. To examine lacZ 
expression in transduced hepatocytes in vivo, the authors used a mouse 
hepatocyte transplantation system. In congenetic recipients of primary 
hepatocytes transduced with HSVlac in suspension, the lacZ gene was 
expressed in liver and spleen up to 2 wk. However, survival of 
transplanted hepatocytes, as well as persistence of HSVlac genome in 
recipient organs, was demonstrated for up to an 11-wk duration of the 
expt. These findings suggest that in vivo regulation of the HSV IE4/5 
promoter was responsible for the short-term expression of lacZ, which 
should be overcome by the use of liver-specific promoters. Therefore, the 
results indicate the feasibility of hepatic gene transfer with a defective 
HSV-1 vector. 
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AS Allogenic hepatocyte transplantation or autologons transplantation of 
genetically modified hepatocytes has been used successfully to correct 
congenital or acquired liver diseases and can be considered as an 
alternative to orthotopic liver transplantation. However, hepatocytes are 
neither easily maintained in culture nor efficiently genetically modified 
and are very sensitive to dissociation before their reimplantation into 
the recipient. These difficulties have greatly limited the use 
of an ex vivo approach in clinical trials. In the present study, we have 
shown that primary human and rat hepatocytes can be efficiently transduced 
with a FLAP lentiviral vector without the need for plating and culture. 
Efficient transduction of nonadherent primary hepatocytes was achieved 
with a short period of contact with vector particles, without modifying 
hepatocyte viability, and using reduced amounts of vector. We also showed 
that the presence of the DNA FLAP in the vector construct was essential to 
reach high levels of transduction. Moreover, transplanted into uPA/SCID 
mouse liver, lentivirally transduced primary human hepatocytes extensively 
repopulated their liver and maintained a differentiated and functional 
phenotype as assessed by the stable detection of human albumin and 
antitrypsin in the serum of the animals for months. In conclusion, the use 
of FLAP lentiviral vectors allows, in a short period of time, a high 
transduction efficiency of human functional and reimplantable hepatocytes. 
This work therefore opens new perspectives for the development of human 
clinical trials based on liver-directed ex vivo 
gene therapy. 
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English 

Poor transduction efficiency associated with transient, low transgene 
expression levels remains one of major obstacles toward the use 
of viral vectors for gene therapy. The aim of present study was to explore 
a novel cellular gene delivery system in which neural progenitor cells are 
used as gene delivery vehicles. Neural progenitor cells were prepared from 
the subventricular zoon of Fischer 344 neonatal rats (Pl-2) . Briefly, 
striatal tissue from the forebrain was dissected and dissociated. Around 
50,000 cells were plated into 10 cm petridishes containing serum-free N2 
medium supplemented with bFGF (lOng/ml) . Neurospheres that had formed by 
4-5 days post-plating were triturated and then infected with a 
self -inactivating HIV-l-based lentiviral vector encoding enhanced green 
fluorescent protein (eGFP) . The transduction resulted in infection of >70% 
undifferentiated neural progenitor cells and long-term expression of eGFP 
(4 weeks) . To purify infected cells, fluorescence activated-cell sorting 
was conducted. After cell sorting, 99% cells were eGFP positive. They were 
plated into poly-D-lysine pre-coated culture dishes and studied for 
differentiated phenotype. Our preliminary results show that the 
transduction of neural progenitor cells with lentiviral vectors leads to 
robust and stable gene expression in vitro and that infected cells can be 
sorted by cell sorting. This approach may be useful for ex 
vivo gene therapy. 
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Neuronal progenitor cells (NPC) are particularly suited as the target 
population for genetic and cellular therapy of neurological disorders such 
as Parkinson's disease or stroke. However, genetic modification of these 
cells using retroviral vectors remains a great challenge because of the 
low transduction rate and the need for fetal calf serum (FCS) during the 
transduction process that induces the cell differentiation to mature 
neurons. To overcome these problems, we developed a new 
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retrovirus production system in which the simplified retroviral vector 
GCDNsap engineered to be resistant to de novo methylation was packaged in 
the vesicular stomatitis virus G protein (VSV-G) , concentrated by 
cent rifugat ion, and resuspended in serum-free medium (StemPro-34 SFM) . In 
transduction experiments using enhanced green fluorescent protein (EGFP) 
as a marker, the concentrated FCS-free virus supernatant infected NPC at a 
high rate, while maintaining the ability of these cells to self-renew and 
differentiate in vitro. When such cells were grafted into mouse brains, 
EGFP -expressing NPC were detected in the region around the injection site 
at 8 weeks post transplantation. These findings suggest that the gene 
transfer system described here may provide a useful tool to genetically 
modify NPC for treatments of neurological disorders. 
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Vector systems for cancer gene therapy strategies should offer both a 
means of successful transfection and a maximum of safety for the patient. 
Replication defective viral vectors are effective but carry the potential 
risk of recombination with wild-type viruses or activation of oncogenes. 
Viral and plasmid vectors may further cause unwanted immunological side 
effects resulting from the expression of therapeutically unwanted genes 
contained in their sequence. A new vector type for minimalistic , 
immunological defined gene expression (MIDGE) may overcome these 
problems. Here we present construction principle and first 
transfection data. MIDGE is a minimalistic gene transfer unit containing 
the expression cassette, including promoter, gene and RNA- stabilizing 
sequence, flanked by two short hairpin oligonucleotide sequences. The 
resulting vector is a small linear, covalently closed, dumbbell -shaped 
molecule. We transfected colon carcinoma cell lines by electroporation and 
cationic complexes (e.g. branched polyethylenimine, lipof ectamine) with 
MIDGE vectors and corresponding plasmids containing transgenes encoding 
human interleukin-2 (hIL-2) and enhanced green fluorescent (eGFP) protein. 
Both transfection methods show no differences in the percentage of 
transfected cells but the amount of expressed protein was several times 
higher in cells transfected with the MIDGE vector compared to the plasmid 
control. Our results demonstrate the utility of this new vector type and 
its perspectives for ex vivo gene 
therapy studies. 
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AB Hemophilia A and B are X-linked genetic disorders caused by deficiency of 
the coagulation factors VIII and IX, respectively. Because of the health 
hazards and costs of current product replacement therapy, much effort is 
devoted to the development of gene therapy for these disorders. Approaches 
to gene therapy for the hemophilias include: ex vivo 
gene therapy in which cells from the intended recipients 
are explanted, genetically modified to secrete Factor VIII or IX, and 
reimplanted into the donor; in vivo gene therapy in which Factor VIII or 
IX encoding vectors are directly injected into the recipient; and 
non- autologous gene therapy in which universal cell lines engineered to 
secrete Factor VIII or IX are enclosed in immuno-protective devices before 
implantation into recipients. Research into these approaches is aided by 
the many murine and canine models available. While problems of-, 
achieving high and sustained levels of factor delivery, and issues related 
to efficacy, safety and cost are still to be resolved, progress in gene 
therapy for the hemophilias has been encouraging and is likely to reach 
human clinical trial in the foreseeable future. 
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AB Ex vivo gene therapy, in which 

hepatocytes are harvested from mutants, retrovirally transduced with a 
normal gene and transplanted back into the donor, has been used for 
correction of inherited metabolic defects of liver. Major drawbacks of 
this method include limited availability of autologous hepatocytes, 
inefficient retroviral transduction of primary hepatocytes, and the 
limited number of hepatocytes that can be transplanted safely. To obviate 
these problems, we transduced primary hepatocytes derived from 
inbred bilirubin-UDP-glucuronosyltransf erase (BUGT) -deficient Gunn rats by 



infection with a recombinant retrovirus expressing temperature- sensitive 
mutant SV40 large T antigen (tsT) . The immortalized cells were then 
transduced with a second recombinant retrovirus expressing human B-UGT, 
and a clone expressing high levels of the enzyme was expanded by culturing 
at permissive temperature (33degreeC) . At 37degreeC, tsT antigen was 
degraded and the cells expressed UGT activity toward bilirubin at a level 
approximately twice that present in normal rat liver homogenates . For 
seeding the cells into the liver bed, 1 X 107 cells were injected into the 
spleens of syngeneic Gunn rats rive times at 10-day intervals. Excretion 
of bilirubin glucuronides in bile was demonstrated by HPLC analysis and 
serum bilirubin levels were reduced by 27 to 52% in 40 days after the 
first transplantation and remained so throughout the duration of the study 
(120 days) . None of the transplanted Gunn rats or SCID mice transplanted 
with the immortalized cells developed tumors. 
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AB Gene therapy is being considered for the treatment of various inherited 

and acquired disorders. The basic premise of this new therapeutic modality 
is manipulation of gene expression towards a therapeutic end. The early 
development of the field focused on a technique called ex 
vivo gene therapy in which autologous cells 

are genetically manipulated in culture prior to transplantation. Recent 
advances have stimulated the development of in vivo gene therapy 
approaches based oh direct delivery of the therapeutic gene to cells in 
vivo. The rate-limiting technologies of gene therapy are the gene delivery 
vehicles, called vectors, used to accomplish gene transfer. The most 
efficient vectors are based on recombinant versions of viruses with 
retroviral vectors serving as prototypes. This viral vector system has 
been exploited in ex vivo approaches of gene therapy in which cultured, 
dividing cells are transduced with the recombinant virus resulting in 
integration of the proviral DNA into the chromosomal DNA of the recipient 
cell. The use of retroviral vectors in gene therapy has been restricted to 
ex vivo approaches because of difficulties in purifying the 
virion and the requirement that the target cell is dividing at the time of 
transduction. More recently, vectors based on adenoviruses have been 
developed for in vivo gene therapy. These viruses can be grown in large 
quantities and highly purified. Importantly, they efficiently transduce 
the recombinant genome into non-dividing cells. Applications include in 
vivo gene delivery to a variety of targets such as muscle, lung, liver and 
the central nervous system. Clinical trials of in vivo delivery with 
adenoviruses have been undertaken for the treatment of cystic fibrosis. 
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AB Hepatocyte transplantation on implantable devices is a tissue engineering 
approach to improve the treatment of liver disease and the efficacy of 
ex vivo gene therapy. Diverse 

physiological functions and high metabolic activity of the liver represent 
significant challenges to engineering implantable devices' that 
provide long-term hepatic support. Liver tissue engineering research has 
explored alternatives to direct hepatocyte injection that include 
hepatocyte attachment to microcarriers, encapsulation and transplantation 
on biodegradable' polymer scaffolds. Successful function of hepatocytes 
transplanted on implantable devices in animal models has been documented 
by production of albumin and other liver-specific markers, and clearance 
of bilirubin and urea metabolites. Strategies used to achieve these 
successes are reviewed, with particular emphasis on biodegradable polymer 
scaffolds, and two areas of investigation that may improve the function of 
implantable tissue engineered liver devices are highlighted. 
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AB Allogenic hepatocyte transplantation or autologous transplantation of 
genetically modified hepatocytes has been used successfully to correct 
congenital or acquired liver diseases and can be considered as an 
alternative to orthotopic liver transplantation. However, hepatocytes are 
neither easily maintained in culture nor efficiently genetically modified 
and are very sensitive to dissociation before their reimplantation into 
the recipient. These difficulties have greatly limited the use 
of an ex vivo approach in clinical trials. In the present study, we have 
shown that primary human and rat hepatocytes can be efficiently transduced 
with a FLAP lentiviral vector without the need for plating and culture. 
Efficient transduction of nonadherent primary hepatocytes was achieved 
with a short period of contact with vector particles, without modifying 
hepatocyte viability, and using reduced amounts of vector. We also showed 
that the presence of the DNA FLAP in the vector construct was essential to 
reach high levels of transduction. Moreover, transplanted into uPA/SCID 
mouse liver, lentivirally transduced primary human hepatocytes extensively 
repopulated their liver and maintained a differentiated and functional 
phenotype as assessed by the stable detection of human albumin and 
antitrypsin in the serum of the animals for months. In conclusion, the use 
of FLAP lentiviral vectors allows, in a short period of time, a high 
transduction efficiency of human functional and reimplantable hepatocytes. 
This work therefore opens new perspectives for the development of human 
clinical trials based on liver-directed ex vivo 
gene therapy. 
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Ex vivo gene therapy is emerging 
as a promising approach for the treatment of neurodegenerative diseases 
and central nervous system (CNS) trauma. We have shown previously that 
human adult astrocytes can be expanded in vitro and can express various 
therapeutic transgenes (Ridet et al. [1999] Hum. Gene Ther. 10:271 - 280; 
Serguera et al . [2001] Mol . Ther. 3:875-881). Here, we grafted normal and 
lentivirally-modif ied human adult astrocytes into the striatum and spinal 
cord of nude mice to test whether they are suitable candidates for ex vivo 
CNS gene therapy. Transplanted cells survived for at least 2 months 
(longest time analyzed) and sustained transgene expression. Importantly, 
the absence of proliferating cell nuclear antigen (PCNA) staining, a 
hallmark of cell division, ascertains the safety of these cells. Thus, 
adult human astrocytes are a promising tool for human CNS repair; they may- 
make autologous ex vivo gene transfer feasible, thereby avoiding the 
problems of immunological rejection and the side effects of 
immunosuppressors . .COPYRGT. 2003 Wiley-Liss, Inc. 
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Recent advances have demonstrated the use of gene therapy in the treatment 
of stroke in experimental animal models of focal ischemia, global ischemia 
and subarachnoid hemorrhage. Several different vectors for gene transfer 
have been studied including herpes simplex virus, adenovirus, 
adeno-associated virus and liposomes. Genetically modified cell lines 
(e.g., bone marrow-derived cells) have been studied for ex 
vivo gene therapy. The effects of gene 

transfer to several brain regions including the striatum, cortex, 
hippocampus, subarachnoid space and blood vessels are reviewed. Targets of 
gene therapy, such as molecular cascades after ischemia onset (Ca(2+) 
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influx, ATP loss, increased nitric oxide) and events associated with 
apoptosis are also reviewed, in addition to how gene transfer may be used 
to understand pathomechanisms underlying ischemic injury and the temporal 
therapeutic windows following ischemia within which protective effects of 
gene therapy have been achieved. The prospects for gene therapy for stroke 
are discussed in light of these findings and it is concluded that 
solutions to key technological problems will allow gene therapy 
to be a viable treatment modality. 



L9 ANSWER 23 OF 
ACCESSION NUMBER: 
TITLE: 



B.V. on STN 



AUTHOR : 



CORPORATE SOURCE: 



33 EMBASE COPYRIGHT 2003 ELSEVIER SCI, 
2002296162 EMBASE 
Feasibility of ex vivo gene 

therapy for neurological disorders using the new 
retroviral vector GCDNsap packaged in the vesicular 
stomatitis virus G protein. 

Suzuki A.; Obi K. ; Urabe T. ; Hayakawa H.; Yamada M.; Kaneko 
S.; Onodera M. ; Mizuno Y. ; Mochizuki H. 
M. Onodera, Department of Hematology, Institutes of 
Clinical Medicine, University of Tsukuba, 1-1-1 Tennodai, 
Tsukuba 305-8575, Japan, hideki@med.juntendo.ac.jp 
Journal of Neurochemistry , (2002) 82/4 (953-960) . 
Refs: 18 

ISSN: 0022-3042 CODEN: JONRA 
United Kingdom 
Journal ; Article 

008 Neurology and Neurosurgery 

022 Human Genetics 

037 Drug Literature Index 

English 
English 

Neuronal progenitor cells (NPC) are particularly suited as the target 
population for .genetic and cellular therapy of neurological disorders such 
as Parkinson's disease or stroke. However, genetic modification of these 
cells using retroviral vectors remains a great challenge because of the 
low transduction rate and the need for fetal calf serum (FCS) during the 
transduction process that induces the cell differentiation to mature 
neurons. To overcome these problems, we developed a new 
retrovirus production system in which the simplified retroviral vector 
GCDNsap engineered, to be resistant to de novo methylation was packaged in 
the vesicular stomatitis virus G protein (VSV-G) , concentrated by 
centrifugation, and resuspended in serum-free medium (StemPro-34 SFM) . In 
transduction experiments using enhanced green fluorescent protein (EGFP) 
as a marker, the concentrated FCS-free virus supernatant infected NPC af a 
high rate, while maintaining the ability of these cells to self-renew and 
differentiate in vitro. When such cells were grafted into mouse brains, 
EGFP-expressing NPC were detected in the region around the injection site 
at 8 weeks post transplantation. These findings suggest that the gene 
transfer system described here may provide a useful tool to genetically 
modify NPC for treatments of neurological disorders. 
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AB Atherosclerosis is a major cause of morbidity and mortality in Western 
world. Vascular occlusion caused by atherosclerosis usually requires 
invasive treatment, such as surgical bypass or angioplasty. However, 
bypass graft failure and restenosis limit the usefulness of these 
procedures, with 2 0% of patients needing a new revascularisation procedure 
within 6 months of angioplasty. Numerous pharmacological agents have been 
investigated for the prevention of restenosis but none has shown 
undisputed efficacy in clinical medicine. Gene transfer offers a novel 
approach to the treatment of restenosis because of easy accessibility of 
vessels and already existing gene delivery methods. It can be used to 
overexpress therapeutically important proteins locally without high 
systemic toxicity, and the therapeutic effect can be targeted to a 
particular pathophysiological event. Promising results have been obtained 
from many pre-clinical experiments using therapeutic genes or 
oligonucleotides to prevent restenosis. Early clinical trials have shown 
that plasmid- and adenovirus -mediated vascular gene transfers can be 
conducted safely and are well tolerated. Ex vivo 
gene therapy with E2F-decoy succeeded in reducing graft 
occlusion rate after surgical bypass in a randomised, double-blind 
clinical trial. In the future, further development of gene delivery 
methods and vectors is needed to improve the efficacy and safety of gene 
therapy. Also,' better knowledge. of vascular biology at the molecular level 
is needed to find optimal strategies and gene combinations to treat 
restenosis. Provided that these difficulties can be solved, gene 
therapy offers an enormous potential for clinical medicine in the future. 
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AB Viral and plasmid vectors may cause unwanted immunological side effects 
resulting from the expression of nontherapeut ic genes contained in their 
sequence. Furthermore, replication-defective viral vectors carry the 
potential risk of recombination with wild-type viruses or activation of 
oncogenes. A new vector type for minimal is tic, immunologically defined 
gene expression (MIDGE) may overcome these problems. MIDGE is a 
minimal -size gene transfer unit containing the expression cassette, 
including promoter, gene, and RNA-stabilizing sequence, flanked by two 
short hairpin oligonucleotide sequences. The resulting vector is a small, 
linear, covalently closed, dumb -bell -shaped molecule. DNA not encoding the 
desired gene is reduced to a minimum. Here, we transfected colon carcinoma 



cell lines using cationic lipid, cationic polymer, and electroporation 
with several MIDGE vectors and corresponding plasmids containing 
transgenes encoding enhanced green fluorescent protein (eGFP) and human 
interleukin-2 {hIL-2) . Transfection efficiency as measured qualitatively 
and quantitatively with eGFP was found to be comparable for both vector 
types. However, hIL-2 secretion and eGFP expression were approximately 
two- to fourfold higher in most cells transfected with these transgenes 
using MIDGE vectors compared to the plasmid control. This report 
demonstrates the advantages of this new vector type and its prospects for 
ex vivo gene therapy studies. 
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Telomerization, the process of immortalization 
expression of telomerase reverse transcriptase 

use in biomedicine if the process allows cells to retain their normal 
properties and does not promote neoplastic transformation. In this 
article, we review the data on the potential uses of telomerized cells in 
ex vivo gene therapy, and discuss 

the issue of the potential risks of the use of this technology. We present 
preliminary data on the transplantation of telomerized bovine 
adrenocortical cells in the rat brain. Like other cell types, 
adrenocortical cells may be engineered to secrete desirable gene products. 
Currently, problems of immune rejection limit the usefulness of 
this potential therapy. We discuss future improvements in this cell 
transplantation system that could address these questions. Telomerization, 
by removing the senescence barrier to unlimited cell proliferation, will 
greatly aid the genetic modification of cells in order to solve the issue 
of immune rejection and other problems. 
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AB Hemophilia A and B are X-linked genetic disorders caused by deficiency of 
the coagulation factors VIII and IX, respectively. Because of the health 
hazards and costs of current product replacement therapy, much effort is 
devoted to the development of gene therapy for these disorders. Approaches 
to gene therapy for the hemophilias include: ex vivo 
gene therapy in which cells from the intended recipients 
are explanted, genetically modified to secrete Factor VIII or IX, and 
reimplanted into the donor; in vivo gene therapy in which Factor VIII or 
IX encoding vectors are directly injected into the recipient; and 
non-autologous gene therapy in which universal cell lines engineered to 
secrete Factor VIII or IX are enclosed in immuno-protective devices before 
implantation into recipients. Research into these approaches is aided by 
the many murine and canine models available. While problems of 
achieving high and sustained levels of factor delivery, and issues related 
to efficacy, safety and cost are still to be resolved, progress in gene 
therapy for the hemophilias has been encouraging and is likely to reach 
human clinical trial in the foreseeable future. 
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AB Ex vivo gene therapy, in which 

hepatocytes are harvested from mutants, retrovirally transduced with a 
normal gene and transplanted back into the donor, has been used for 
correction of inherited metabolic defects of liver. Major drawbacks of 
this method include limited availability of autologous hepatocytes, 
inefficient retroviral transduction of primary hepatocytes, and the 
limited number of hepatocytes that can be transplanted safely. To obviate 
these problems, we transduced primary hepatocytes derived from 
inbred bilirubin-UDP-glucuronosyltransf erase (BUGT) -deficient Gunn rats by 
infection with a recombinant retrovirus expressing temperature-sensitive 
mutant SV40 large T antigen ((ts}T). The immortalized cells were then 
transduced with a second recombinant retrovirus expressing human B-UGT, 
and a clone expressing high levels of the enzyme was expanded by culturing 
at permissive temperature (33.GAMMA.). At 37. degree. C, (ts)T antigen was 
degraded and the cells expressed UGT activity toward bilirubin at a level 
approximately twice that present in normal rat liver homogenates. For 
seeding the cells into the liver bed, 1 x 107 cells were injected into the 
spleens of syngeneic Gunn rats five times at 10-day intervals. Excretion 
of bilirubin glucuronides in bile was demonstrated by HPLC analysis and 
serum bilirubin levels were reduced by 27 to 52% in 40 days after the 
first' transplantation and remained so throughout the duration of the study 
(12 0 days) . None of the transplanted Gunn rats or SCID mice transplanted 



with the immortalized cells developed tumors. 
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Gene therapy is being considered for the treatment of various inherited 
and acquired disorders. The basic premise of this new therapeutic modality 
is manipulation of gene expression towards a therapeutic end. The early 
development of the field focused on a technique called ex 
vivo gene therapy in which autologous cells 

are genetically manipulated in culture prior to transplantation. Recent 
advances have stimulated the development of in vivo gene therapy 
approaches based on direct delivery of the therapeutic gene to cells in 
vivo. The rate-limiting technologies of gene therapy are the gene delivery 
vehicles, called vectors, used to accomplish gene transfer. The most 
efficient vectors are based on recombinant versions of viruses with 
retroviral vectors serving as prototypes. This viral vector system has 
been exploited in ex vivo approaches of gene therapy in which cultured, 
dividing cells are transduced with the recombinant virus resulting in 
integration of the proviral DNA into the chromosomal DNA of the recipient 
cell. The use of retroviral vectors in gene therapy has been restricted to 
ex vivo approaches because of difficulties in purifying the 
virion and the requirement that the target cell is dividing at the time of 
transduction. More recently, vectors based on adenoviruses have been 
developed for in vivo gene therapy. These viruses can be grown in large 
quantities and highly purified. Importantly, they ' efficiently transduce 
the recombinant genome into non-dividing cells. Applications include in 
vivo gene delivery to a variety of targets such as muscle, lung, liver and 
the central nervous system. Clinical trials of in vivo delivery with 
adenoviruses have been undertaken for the treatment of cystic fibrosis. 
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of major neurodegenerative mechanisms has opened the way to 



the development of novel therapeutic approaches. Gene therapy now enables 
re searchers to overcome certain problems inherent' to 

pharmacotherapy and to the grafting of embryonic cells. The production of 
recombinant adenoviruses are promising for in vive gene therapy involving 
neuroprotective (Ad-SOD) , neurotrophic (Ad-NGF) as well as restorative 
(Ad-TH) strategies. In addition, human neural progenitors offer great . 
potential as vehicles for ex vivo gene 

therapy to replace degenerated cells in advanced stages of 
neurodegenerative diseases. This paper describes the clinical value of the 
new generations of adenoviral vectors. 
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Hepatocyte transplantation on implantable devices is a tissue engineering 
approach to improve the treatment of liver disease and the efficacy of 
ex vivo gene therapy- Diverse 

physiological functions and high metabolic activity of the liver represent 
significant challenges to engineering implantable devices that 
provide long-term hepatic support. Liver tissue engineering research has 
explored alternatives to direct hepatocyte injection that include 
hepatocyte attachment to microcarriers , encapsulation and transplantation 
on biodegradable polymer scaffolds. Successful function of hepatocytes 
transplanted on implantable devices in animal models has been documented 
by production of albumin and other liver-specific markers, and clearance 
of bilirubin and urea metabolites. Strategies used to achieve these 
successes are reviewed, with particular emphasis on biodegradable polymer 
scaffolds, and two areas of investigation that may improve the function of 
implantable tissue engineered liver devices are highlighted. 
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Much of our knowledge about the nature of the disease processes operating 
in IDDM stems from studies performed in animal models. In particular, the 
diabetic syndromes of both the NOD mouse and BB rat have been shown to 
share a number of similarities - genetic, immunological, hormonal, 
environmental - with that of human IDDM. Thus, specific genetic lesions, 
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pathogenic mechanisms and environmental influences have been described in 
the animal models of IDDM which appear to exist, at least in part, in 
patients with diabetes. It is the detailed understanding of how these 
factors interact to produce targeted .beta. -cell destruction that will 
lead the way to the discovery of new therapies for the prevention and 
treatment of IDDM. The animal models, with their prolonged prediabetic 
period, provide us with the opportunity to assess therapeutic intervention 
strategies aimed at preventing development of IDDM, but we must be aware 
of the potential pitfalls of over interpreting findings from animal studies 
and circumspect when relating them directly to the human disease. It would 
however, be equally foolish to ignore important animal data indicating 
possible shortcomings of therapies destined for evaluation in human 
clinical trials. In this context, it is difficult to accept the rationale 
behind the use of generalized immunosuppressants, like cyclosporin (CSA) , 
to treat patients with established, albeit recently diagnosed, diabetes. 
Early animal studies provided encouraging data suggesting a delay in 
diabetes onset in susceptible individuals treated prophylact ically with 
CSA -but there was no indication of any benefit in overtly diabetic 
animals. Furthermore, the effects of CSA were not sustained following the 
cessation of therapy. Thus, the findings of, at best, transient 
improvements in insulin requirement in newly diagnosed patients given CSA 
were predictable and as such should have been weighed up against the risk 
of using a drug with known cytotoxic effects. The basic concept of 
restricting the use of 'protective' treatments to situations where there 
is still something to protect applies equally well to therapies aimed at 
modulating is [et cell defence and repair mechanisms. Such approaches do 
however, have the advantage of being specific for the target organ with a 
subsequently reduced risk of side-effects. It is apparent however that 
even using targeted therapy the best results will be achieved when 
treatment is administered at the earliest stages of the disease. Thus, the 
advances in therapeutic intervention in IDDM will have to be paralleled by 
similar progress in the early identification of individuals at risk if 
prevention of diabetes is to become a reality. Failure to prevent the 
onset of overt IDDM only leaves the option of insulin replacement therapy. 
There are major technological hurdles to be overcome in the development of 
a safe and reliable artificial endocrine pancreas. Pancreatic 
transplantation would seem to offer the advantages of improved, more 
physiological metabolic control but, even if morbidity were reduced, the 
problems associated with organ supply make this approach of 
limited benefit. The advances in automated islet isolation techniques have 
opened the way to transplantation procedures using purified islet tissue. 
This approach permits graft manipulation to reduce immunogenicity prior to 
implantation, a very straightforward procedure compared to whole organ 
grafting, but still the problems associated with tissue supply 
remain. The supply of human donor pancreata will never be adequate to cope 
with demand and therefore other sources of tissue are being explored. 
Xenograft protection technology has been attempted but even with the use 
of hybrid bioartif icial organs function has only been shown with the use 
of generalized immunosuppression. However, using human islets progress in 
membrane technology is encouraging and studies in non-immunosuppressed 
patients are awaited. Very recently, ex vivo 
gene therapy has been used to create glucose-sensitive, 
insulin secreting cell lines which potentially offer an alternative 
solution to overcoming the limitations of insufficient material for 
transplantation. Finally, as we move towards the 21st century, we would 
urge those who seek a cure for IDDM to heed the words of Pubilius Syrus 
spoken some 2000 years ago: 'Better use medicine at the outset than at the 
last moment * . 
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AB A defective amplicon herpes simplex virus-1 (HSV-1) vector, HSVlac, was 
used to transfer an E. cell lacZ reporter gene into primary hepatocytes. 
The lacZ gene was driven by the HSV immediate early (IE) 4/5 promoter. Use 
of the HSVlac vector resulted in highly efficient gene transfer. Because 
difficulties in culturing primary hepatocytes impose limitations 
in ex vivo gene therapy/ we sought 

to determine whether use of the HSVlac vector could simplify gene 
transfer. Therefore, we incubated HSVlac with primary hepatocytes in 
suspension and found that the lacZ gene was still transferred with great 
rapidity and efficiency. To examine lacZ expression in transduced 
hepatocytes in vivo, we used a mouse hepatocyte transplantation system. In 
congeneic recipients of primary hepatocytes transduced with HSVlac in 
suspension, the lacZ gene. was expressed in liver and spleen up to 2 weeks. 
However, survival of transplanted hepatocytes, as well as persistence of 
HSVlac genome in recipient organs, was demonstrated for up to an 11 -week 
duration of the experiment. These findings suggest that in vivo regulation 
of the HSV IE4/5 promoter was responsible for the short-term expression of 
lacZ, which should be overcome by the use of liver-specific promoters. 
Therefore, our results indicate the feasibility of hepatic gene transfer 
with a defective HSV-1 vector. 
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